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CBOELCTBA HHAHBHflYAJIbHblX nOJIHIJHKJIHMECKIIX 
YrJIEBOflOPOflOB PA3JIH^HbIX THIIOB CTPyKTYPbl 
H COCTABA Ci 8 -C 40 

A. II e t p o b, E. II. K a n a a h, O. M. H e e a o b, 

M. A. l I e a b ijo b a 

-7 ' (HucTuryr opzanuuecKou xumuu um. H. 3ejiuncnozo 

AH CCCP, Mocnea) 

npHMeHGHHe B KHHeCTBe MOTOpHbIX TOnJIHB CpeAHHX <J)paKUHH 
He(f)TH, nOHCKH yrJieBOAOpOAOB MaceJI, CTOHKHX K OKHCJIHTeJIbHblM 
B 0 3 A eHCTB H H M H IIOBblLIieHHblM T€MnepaTypaM, — Bee 3X0 A^Jiae T 
HHTepecHbiMH cHHTe3 h H3yneHHe cbohctb HHAHBHAyajibHbix yrjie- 
BOAOpOAOB pa3JlBMHbIX THnOB CTpyKTypbl, MaJIOH3yneHHbIX J\J\n 
cocTaBa >Cis. 

ycTaHOBJieHO, nxo nepexoA ot a, a, a-TpncfjeHHJiajiKaHOB k H3c- 
MepHblM yrJieBOAOpOAaM C (J)eHHJIbHbIMH KOJIbUaMH, pa 36 pOCaHHbI- 
mh no uenn, CBH 3 aH co 3HanHTejibHbiM noHH>KeHHeM TeMnepaTyp 
3 acTbiBaHHB h c nepexoAOM ot KpHCTaji Jinnee khx (j)opM k creKJiaM. 
ripn nepexoAe ot a, a, a-xpH(j>eHHJi-ajiKHJi-MeTaHOB k cootb excxB ch - 
HbiM TpnunKJioreKCHJi-ajiKHji-MeTaHaM xeMnepaTypa njiaBJieHHH 
( 3 acTUBaHKH), kbk npaBHJio, noHH>KaexcH, b to BpeMH xax BH3- 
KocTb BoapacTaeT. ConocTaBJieHne bh3kocthmx cbohctb tphuhkjio- 
reKcnji-ajiKanoB n AH-AHUHKJioreKCHji-ajiKHJi-MexaHOB npoBOAHTb 
TpyAHO BBHAy hx pe3KO pa3JmnHbix TeMnepaTyp njiaBJieHHH. Oah3- 
ko npn xeMnepaTypax, AocTaxonno AaJiexnx ox nx TeMnepaTyp 
njiaBJieHHH ( + 100 + 150 °), BH3K0CTHbie CBoncxBa sxnx phaob 
VAajiocb cpaBHHXb, npnneM OKa3ajiocb, nxo BH3KOCTb neTbipexKOJib- 
naTbix yrJieBOAopoAOB b 3 — 4 pa3a npeBbimaeT bh3KOctb Tpex- 
KOJibnarax. 

CpeAH l-l-An-(a-Ha(J)THJi)-ajiKeHOB-l, l,l-AH-(a-Ha(J)XHji)-aJiKa- 
hob n hx AeKarHAponpoH 3 BOAHbix TeMnepaTypbi njiaBJieHHH nonn- 
>KaioxcH c poctoM ajihhm ajiHc^aTHnecKoro paAHxajia, HecMOTpn us 
yBejiHneHHe MOJieKyjiHpHoro Beca. ripoAyKXhi nojinoro rnApnpoBa- 
hhh — AH-AeKaJiHji-ajiKaHbi 3acTbiBaiOT npn TeMnepaxype Ha 70 — 
80 ° HHH^e TeMnepaTypbi cbohx apoMaTHnecKHx anaJioroB h y>Ke He- 

B BHAO KpHCXaJIJIOB, a B BHA^ CTCKOJI. HeOJKHAaHHbIM OKa3aJTOCb 
coBnaAeHne TeMnepaTyp njiaBJieHHH 1 , 1 -ah- (a-Hacf)THJi) -ajiKaHOB 
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h cooTBeTCTByioiUHx a-co- / an-(a-Ha(})THJi)'ajiKaHOB npn ^jiHHe 
ajiKH^bHbix ueneft>'4 aTOMaM C. 

B paSoTax MnKeiiiKH, IO>KeAH h a pyrnx Hccjie^oBaTejieft, HMeB- 
iuhx jxejio c npo^yKTaMH ajiKHjmpoBaHHH h aunjiHpoBaHHH Hacjrra- 
AHHa, T. e. B OCHOBHOM C P-aAKHA-Ha(j)TaAHiHaMH, 6bIAO yCTaHOB^e- 
HO, HTO npH THApHpOBaHHH HatpTaAHHOBOTO KOJIbUa BH3KOCTb IIOBbl- 
uiaeTCH. B HameM HCCAeAOBaHHH Ha npnMepe neTbipex H30MepHbix 
a-0KTHJi*Ha(J)TajiHH0B h hx neprHApiopOB 6biJia oSHapynceHa o6paT- 
Han xapTHHa. OKaaajiocb hto b ashhom psray b pe3yAbTaTe thaph- 
poBaHHH Ha4)TajiHHOBoro KOJibua BH3KOCTB, HaofiopoT, yMeHbmaeT- 
ch. B pnAy l,l-AH-(a*AeKajiHji)-ajiKaHOB bh3koctb noHH^cajiacb 
(noAoSHO TeMnepaType aacTbiBaHHH, Hd 20 h cL 20 ±) c poctom AAHHbi 
a a h (p a t HHCCKoro paAHKaAa, necMOTpH Ha yBeAHneHne MOJieKyjinp- 
Horo Beca yrjieBOAopoAa. 3Aecb Taroxe 1,1-AeKaAHA-aAKaHbi o6jia- 
AaJiH MeHbineH no a6coAK)THOH BejinnHHe BH3KocTbio, Hence ah ot- 
Beqaiomiie hm l,l-AH(a-Ha(})THJi)-ajiKaHbi. OAHaKo BH3KOCTb 
AHHa^THJi-aJiKaHOB h hx neprHApK>poB, ecTecTBeHHo, 0Ka3ajiacb 
6dAee bhcokoh, HenceAH y H30MepHbix hm MOHoaAKHA-HacpTaAHHOB 
H AeKajIHHOB. EcJIH BJIHHHHe CTpoeHHH yiVieBOAOpOAOB Ha HX BH3- 
KocTHbie CBOHCTBa qpe3BbiqafiHo BejiHKo npn hh3khx TeMnepaTypax, 
to npn noBbimeHHbix TeMnepaTypax (Bbiuie 100 — 150°) BAHHHHe 
CTpoeHHH ynte HHBejiHpyeTCH. 

B cBoe BpeMH Ha npHMepe yiVieBOAOpOAOB, cHHTe3HpOBaHHbix 
Ct. flnjiaT, 6br.ro ycTaHOBJieHO, hto oKHCJineMOCTb pacTeT c poctom 
AAHH bi, qncjia h p a 3 b eTBA eH hocth ueneft. HauiH AaHHbie, nojryneH- 
Hbie na MaTepnajie HHbix CTpyicryp, noATBepAHJin otot Te3Hc a^h 
aAKHA-HaCpTaAHHOB H TpHCpeHHA-aAKaHOB, HO pa301IUIHCb C HHM B 
CAyqae ajikHJi-AHrnApo6H(|)eHHJioB (Beponrao, BCJieACTBHe o6pa30- 
BaHHH b nocJieAHeM cnynae HHrH6HTopoB) . 

M3B6CTHO, HTO B pHA^X ymeBOAOpOAOB C OAHHM H TeM >K€ HHC- 

aom aTOMOB yrAepoAa TenAOTBopHan onoco6HocTb pacTeT c poctom 
coAepJKaHHH BOAopoAa, t. e. no Mepe cHHnceHHH hhkahhhocth. Oa- 
HaKo UHkAH3auHH BAeneT 3a co6oh noBbimeHHe yAeAbHoro Beca. 
BbtAo ycTaHoBAeHo Ha pHAe npHMepoB, hto npoH3BeACHHe H3 Ten- 
AOTBopHoft cnocodHocTH Ha yAeAbHbifi Bee pacTeT no Mepe yBeAirne- 
hHh tiHKAHHHocTH. HanpHMep, jinn H3onapa(})HHOB cocTasa 
C 20 — C 2 2 (7,8-AnnponHA‘TeTpaAeKaHa, 1 1 -MeraA-3HK03aHa) yA. 

Bee 0,79 — 0,80) oto npoH3BeACHHe paBHo 8250 — 8350. JXjm 6huhk- 
AHnecKHX HaepTeHOB cocTaBa Cis — ajiKHAAeKaAHHOB (yA. Bee 
0,9466) : oho B03 pacTeT ao 8900— 9200. HaHBbicuiee >Ke 3Hane- 

' HH6 n p OH3 B e AeH H H H3 TenAOTBOpHOH Cn 0 C 06 H 0 dTH Ha yAeAbHblH 
Beg cpeAH HayqeHHbix HaMH riarpTeHOB oxasaAocb y l,BAeKaAHA* 
aAKaHOB odcTaBa C 2 2— C 2 4, — paBHbiM 9700 — 9900 (yA. sec sthx 
yrAenoAOpoAOB 0,9774). 
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KATAJIHTHHECKAfl H30MEPII3AU,Hfl 
nAPAOHHOBbIX yrJIEBOflOPOflOB 

F. H. M a c ji x h c k h ii, B. A. K o 6 e ji e b, H. P. B y p c h a h, 

M. H. Phckhh 

(JleuumpadcKuu HayHHO-uccjiedoearejihCKuu uncTuryt 
no nepepadorne ne0ru u nojiynenuio ucKyccreennozo ofcudnoeo ronjiuea) 

HexoTOpbie xwnHHHbie KaxajiH3axopbi rH^po-^erHAporeHH 3 auHM 
b ycjioBHHX noBbimeHHbix xeMnepaxyp :h .AaBJieHHH BOAopoAa cno- 
co6hh KaTajiH3HpoBaTb H30MepH3auHK) napa(|)HHOBbix yivreBOAo- 
Poaob. OAHaKo Bee HSBecTHhie ao nocjieAHero BpeMeHH npoMbiiih 
AeHHbie npoueccbi n30MepH3auKH HopMajibHbix napa(j)HHOBhix yrjie- 
BOAOpoAOB 6a3BpoBajiHCb Ha npHMeHeHHH b KanecTBe KaTaAH3a- 
TOpa XAOpHCTOrO aJHOMHHHH. OcHOBHOH npHHHHOH HBAHAOCb TO, 
HTO XAOpHCTblH aJIIOMHHHH Ae^iaex B03M0>KHbIM ocymecxBAeHHe pe- 
aKUHH npH hh3khx TeMnepaTypax ( 50 — 150 °) , KOTopbie c xohkh 
3peHHH xHMHHecKoro paBHoaecHH Han6oAee fijiaranpHHXHbi jyin 
rAyGoKOH H30MepH3auHH yKa3aHHbix yrjieBOAopoAOB. 

OcHOBbIBaHCb Ha A2HHbIX XHMHHCCKOH xepMOAHHaMHKH, MbI no- 
Ka3aAH, hto b conexaHHH c wtkoh p e kth (J) h k a uh e h npOAyKTOB pe- 
aKAHH BbicoKOTeMJiepaTypHaH H30MepH3aUHH H.napa<J)HHOBbix 
yrAeBOAOpOAOB Moacex xaiOKe npHo6pecTH onpeAejieHHoe npaKxu- 
necKoe 3HaneHHe. 

Bmjih H3yneHbi pa3AHHHbie OKHCHbie, cyjib'4)HAHbie h okhcho- 
MeiaAAHHecKHe KaxajiH3axopbi, b pe3yjibxaxe nero ajih H30MepH3a- 
Uhh H.napa(J)HHOBbix yrjieBOAopoAOB 6biJi BbiOpaH cyjib(f)HAHbifi 
BOAb(})paMOBbIH KaxajiH3axop. 

HccAeAOBaHHH noKa3ajiH, nxo xeMnepaxypnan o6«/iacxh paSoxbi 
cyAb(J)HAHoro Bo;ib(})paMOBoro KaxaAH3axopa jiencHx b6jih3h 400 ° h 
hxo peaKUHH H30MepH3auHH Mo>Kex ycneniHo ocymecxBjiHXbCH jinuib 
npn npoB€AeHHH ee npn noBbimeHHOM AaBJieHHH b npncyxcxBHH 
BOAOpoAa. Rji h oOecneneHHH cxaOHjibHon pa6oxbi KaxajiH 3 axopa 
Heo6xoAHMO noAAGpHoiBaxb AaBJieHHe He HH>Ke 40 — 50 am. 

Bbiji BbinoAHeH pHA pa6ox no H30MepH3auHH HopMaAbHbix na- 
pa(})HHOBbIX yrAeBOAOpOAOB OX C4 AO C7 BKJHOHHXeJIbHO. 

HccAeAOBaHHe khhcxhkh H30MepH3auHH H.OyxaHa h H.reKca- 
Ha noKa3aAO, hxo cKopocxb sxhx peaKUHH B03pacxaex c yBeJinne- 
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HneM napmiaJibHoro AaBAeHHH yrAeBOAopoAa. B otjihhhc ot peax- 
UHH H30MepH3auHH H.reKca-Ha peaxuHH H3o Mepn 3 aiin h H.6yTaHa 

T0pM03HTCH BGAOpOAOM. 

J\jin o6enx peaKUHH xapaKTepHo BbicoKoe 3HaHeHHe BeAHHKHbi 
KajKymeftcH aHeprHH aKTHBauHH, KOTopan npH6jiH3HTejibH0 paB- 
HHeTCfl E = 44 000 KCLA/MOAb. 

BbijiH H 3 MepeHbi oTHOCHTeJibHbie CKopocxH H30MepH3au,HH h. na- 
pa(J>HHOBbIX yrJieBOAOpOAOB OT C5 AO Cs. EcAH IipHHHTb CKOpOCTb 
•H30MepH3aUHH H.neHTaHa 3a 1, TO OTHOCHTeAbHbie CKOpOCTH H30Me- 
pH3auHH ero tomoaotob MoryT 6biTb BbipajxeHbi CAeAyromjiMH 
BeAH^KHaMH: H.neHTaH — 1; H.reKcaH — 2,0; H.renTaH — 3,1; h.ok- 
X aH — 4,2. CAeAOBaTeAbHo, b Tex ycAOBHHX, npn KOTOpbix 6yAeT 
npoHcxoAHTb rAyOoKan H 30 MepH 3 an,HH oahoto yrAeBOAopoAa, Apy- 
roft, oOAaAaiomHH MeHbiiiHM MOAeKyAHpHbiM bccom, 6yjxer noABep- 
raTbCH AHUib CAaOoMy npeBpameHHio. 

TaKHM o6pa30M, nOAyqeHHbie ABHHbie HpHBOAHT K 3 aKAK)HeHHIO 
O IIpeAnO^THTeAbHOCTH pa3AeAbHOH H30MepH3aUHH neHTaHOBOH, 
reKcaHOBoft h renraHOBOH ^paKUHft 6eH3HHa. 

HccAeAOBaHHe npoAyKTOB H30Mep,H3auHH H.reKcaHa, H.reirraHa 
h H.oKTaHa noKa3aAo, hto ohh coctoht TAaBHbiM o6pa30M H3 yrAe- 
BOAOpoAOB, coAep^amHx b 6okobhx uermx OAHy hah ABe MeTHAb- 
Hbie rpynnbi. OTHOCHTeAbHoe coAepncaHHe 6oAee p a 3 bctba eH h bi x 
H30Mep0B B03pacTaeT c yBeAHHeHHeM MOAeKyAHpHoro Beca hcxoa- 
hoto yrAeBOAopoAa. 

B pe 3 yAbTaTe npoBeAeHHbix nccAeAOBaHHft 6biAH paapaOoTaHbi 
ocHOBHbie npHHunnHaAbHbie cTopoHbi npouecca hbom ep H3 a uh h Ha 
cyAb(J)HAHOM BOAb(J)paMOBOM KaTaAH3aT0pe h noAyHeHbi noKa3a- 


1. H30MepH3auH5i H.SyiaHa 


2. H30MepH3auHfl H.neHTaHa 

Bbixofl npo^yKTOB pacna^a 


Bhxoa ra3a (Q— C 4 ) .... 

2,6 

(Ci-C 3 ) 

2,4 

B bi x o a H3oneHTaHa 


B bi x o a H3o6yTaHa: 


a) Ha nponyiueHHbiH yrAe- 


a) Ha nponyiAeHHHH yivie- 


BOAopoA . 

51,0 

boaopoa 

30,2 

6) Ha npopearHpoBaBiiiHH yr- 

95,0 

6) Ha npopearnpoBaBuiMH 

92,5 

AeBOAOpOA 

yrjieBOAopoA 



3. H30MepH3auH« reKcaHOBoft (ppaKijHH 6eH3HHa 


Bhxoa ra3a .... 


5—8 


Bhxoa KaTa;iH3aTa . 


92—95 


OKxaHOBoe hhcjio (m 

OTOpHbifl m e t o a): 



а) ncxoflHOH reKcaHOBoft (JjpanuHH 54 — 55 

б) nocjie H30MepH3auHH 70—72 
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xejiH H 30 MepH 3 au,H 0 HH 0 H nepepa6oTKH H.SyraHa, H.neHTaHa h re- 
KC3H0B0H (J)paKUHH 6eH3HHa npHMOfi rOHKH. 

THnHHHbie pe3y^bTaTH npHBeAeHbi Bume (b Bee. %). 

B Hay^HO-TexHHHecKOH jiHTepaType TaioKe noHBHJiHCb coo6me- 
HHH o pa3pa6oTaHHbix 3 a py6ejKOM aHaJiornqHbix npoueccax H 30 - 
Mepn3auHH, KOTopbie OAHaKO, ocymecTBJifliOTCfl Ha apyrnx KaiajiH- 
3 aT 0 paX (lUiaTHHOBblX h ap.). 
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BblflEJIEHHE IJHKJIOrEKCAHA 
H ErO EJIHJKAHIIIHX rOMOJIOrOB H3 BEH3HHA 
BAKHHCKOH HE«DTH 

JI. M. Komejiena, C. fl. M e x t h e b, B. ®. II h m n a m a 3 :i a ;i e, 

III. 3. 3 ft 6 a t o b a, A. ramiHosa 

(Hhctutijt HecpTu AH AaCCP, Eany) 

OTcyTCTBHe 3(J)cj)eKTHBHoro npoMbiuuieHHoro Meraua Bbiuejie- 
HHH UHKJiaHOB H3 COCTaBa He())TH — OCHOBHOe npenHTCTBHe UJIH HC- 
n0Jib30BaHHH He(})THHoro UHKJioreKcaHa b npoMbiuuieHHocTH opra- 
HHvecKoro cuHTe3a. 

UpoBeueHo HccvieAOBaHHe no pa3p.a6oTKe MeTOua BbiueueHHH 
UHKJioreKcaHa h ero 6jiHwaflumx roMOJiaroB hs 6eH3HHOBofi <})paK- 
UHH OUHOH xapaKTepHOH HCljlTH SaKHHCKOro M CCTOp OJK/ICH H 51 — cy- 
paxaHCKOH OT6opHOH. 

BbiAejieHHe UHKJioreKcaHa ocymecTBJiHJiH nyTeM ouHOKparaoH 
h uBy«paTHofi peKTirc|)HKauHH h a3eoTponHoft uhcthjijihuhh npHMo- 
roHHoro 6eH3HHa. ycxaHOBjieno, uto ouHOKpaTHoft peKTH<J)HKauHefi 
OeHBHHa MOJKHO BblUeJIHTb Ha KOJIOHKe 3(J)4)eKTHBHOCTbIO 25 H 50 
TcopeTHuecKHX TapeJiOK cooTBeTCTBeHHo 75 h 87%-Hbie KOHueHTpa- 
Tbi (BbiuejiHJiacb ijjpaKUHH 80 — 82°) c bhxouom ot iioienuHaJia 39 
h 55%. Ecjih OT6upaTb (J>paKUHio, Kunaiuyio b npeuejiax 80—83° 
Ha KOJIOHKe 3<j)4>eKTHBHOCTbK) 50 TeOpeTHHetKHX TapeJiOK, MOJKHO 
BMuejiHTb 86%-Hbift KOHueHTpaT UHKJioreKcaHa c bhxouom ero ot 
noTeHUHajia 65%. 

ZtByKpaTHaa p e kth HK a uh h 6eH3HHa Ha KOJioHKax aificjieKTHB- 
HocTbK) 25 H 50 TeopeTHuecKHx TapeJiOK uaeT uHKjioreKcaHOBbift 
KOHueHTpaT 90% HHCTOTH C BHXOUOM OT noTeHUHajia COOTBeTCT- 
BeHHo 77 H 93%. 

A3eoTponHoft neperoHKofi uHKJioreKcaHOBoft (JipaKUHH 75 — 85° 
(BbmejieHa H3 6eH3HHa Ha KOJIOHKe 3f|xj>CKTIinHOCTbIO 25 TeopeTH- 
necKHX TapeJiOK) c MeTHJiOBbiM cnupTOM np.H oooTHomeHHH 1 : 1 Ha 
KOJIOHKe a^HjjeKTHBHocTbio 50 TeoperaHecKHx TapeJiOK 6 hji nojiyven 
96%-Hbifl UHKJioreKcaHOBbiH KOHueHTpaT (Bbiue.HH.nacb (jipaKuna 
79,6—81,1°) c BbixouoM ot noTeHunaua 67% hjih 91%-hhh KOH- 
ueHTpaT UHKJioreKcaHa c bhxouom ot noTennna.na 82%. 
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A3eoTponHaa neperoHKa c 3thjiobhm cmipTOM Aajia xy^rnwe pe- 
ayjibTaTbi. 

PeKTHC})HKaUHeH 6 eH 3 HHOBOH CppaKlXHH, KHnsmeft AO 75°, Ha RO- 
ACH Ke 3 (j)tJ)eKTHBHOCTbK) 25 H 50 T€OpCTHHeCKHX TapeJIOK MOJKHO 
BbiAeJiHTb (jDpaKUHio, coAepjRamyio Memjiu.HKAoneHTaHa 86 h 94,8% 
c BbixoAOM or noTeHunajia 87 h 95% cootbbtctbchho. 

PeKTH(J)HKaiI.HH (JjpaKUHH 95—105° H03BOAHeT BblAejIHTb AByx- 
rpaAycHyio cJjpaKUHto (100—102°) c coAep>KaHHeM 93% Memi- 
UHKAoreKcaHa c bhxoaom ot noTeHunaAa 73%. 

TaKHM o 6 pa 30 M, npoBeAeHHaa pa 6 oTa noxasajia B 03 MO>KHocTb 
BbiAeJieHHH ,H3 6eH3HHa cypaxaHCKofl oT6opHoft HecJ)TH mcthjiiuik.io- 
neHTaHa, uHKJioreKcaHa h m cth . m h kji o re kc, a h a co CTeneHbio hhcto- 
th 94,8; 90—97 h 93% cooTBeTCTse»Ho. 
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CHHTE3 H CBOHCTBA HAOTEHOBLIX yrjIEBOflOPOflOB 
C flJIHHHOH BOKOBOJI IJEIIBK) 

A. 3 . J(oporoMHHCKHH, B. H. JlaepeHTbeB, A. B. JI 10 t e p, 

H. II. MejibHHKOBa, B. A. KynpHAHOB 

(rpo3HeHCKuU He$TXHOu HaynHo-uccjiedoeaTejibCKUu UHCTuryr) 


Oahoh H3 MajioH3y^eHHbix (ho HMeioiii.Hx Ba^KHoe 3HaneHHe ajih 
' nojiyHeHHH pa3JiHHHbix npoAyKxoB) rpynn yrjieBOAopoAOB hbjih- 
.lOTCfl Ha(})TeHOBbie yrjieBOAopoAbi c ajihhhoh 6okoboh ueribio. 

npHHUHnbi cHHxe3a Ha^xeHOBbix yrjieBOAOpOAOB c ajihhhoh 
•Sokoboh uenbK) 3aKJiioHaiOTCH b ocymecxBJieHHH xpex ochobhhx 
cTyneHeft: nepBan cxyneHb — nojiHMepH3auHH ojic^hhob; Bxopan 
cxyneHb — a ji KHJ iHpo b a h H e apoMaxHKH 0Jiec})HHaMH; xpexbH cxy- 


neHb — THApHpoBaHHe apOMaxHqecKoro KOJibua nojiy^eHHoro- aji- 
KHJinpoHSBOAHoro 6eH30Jia. 

HanpHMep, noJiyneHne toxh H necKoro H30Ae uh ji h,h KJiore kc a h a 
npoH3BOAHJiocb cjieAyiomHM o6pa3QM: AHMep aMHJieHOB (ah,H 30- 
aMHjieH) 6biji nojiyneH npH noJiHMepH3auHH neHxaH-aMHJieHOBofi 
^paKUHH xepMOKpeKHHra b npncyxcxBHH (JJOC^opHoft khcjioxh. Pe- 
>khm nojiHMepH3auHH 6biji cjieAyiomHM: xeMnepaxypa 170 — 180°, 

rr\ o . oS^eMa Cblpbfl 

AaBJieHHe 50 — 60 cltm , oo'beMHan cKopocxb 3 — 4 — . 

r 06. KaTaji.-^ac 

npH 3 tom npeBpameHHe aMHJieHOB cocTaBHJio 70% ot co;iep>Ka- 
HHH HX B HCXOAHOfi IieHTaH-aMHJieHOBOft (jipaKUHH. 

Ztajiee H3 TexHHHecKoro ,HHH3oaMHJieHa 6 hji BH,nejieH kohuch- 
TpaT ^HMepa, BbiKHnaiomHH b npejiejiax 120 — 185°, KoropbiM ajiKH- 
JiHpoBajica 6eH30Ji. PeaicuMH ajimnnpoBaHHH 6eH30Jia bhcokomo- 
JieKyJIHpHblMH OJie(})HHaMH npOBOAHJIHCb B IipHCyTCTBHH pa3JIHVHbIX 
KaTajiH3aTopoB — xjiop.Hcroro aJHOMHftHH, cepHofl khcjioth h ap. 
yc^OBHH aJIKHJIHpOBaHHH 6eH30Jia AHH3OaMHJieH0M B np HCyTCTBHH 
cepHOH khcjioth SbiJiH cJie,ayioiii,HMH: KpenocTb cepHofl khcjioth 
97%, npoaoJDKHTejibHOCTb KOHTaKTa 2 vaca, OTHomeHHe 6eH30Jia 
k AHH3oaMHJieHy 5:1, TeMnepaTypa peaKUHH 20°. 

Ilocjie ocymecTBJieHHH peaKUHfl ajim/rapoBaHKH 6hji noJiyneH 
TexHHvecKHH H30fleu,HJi6eH30Ji — 4)paKii,Hfl, BbiKHnaromaa b npe- 
aejiax 180 — 350 °. Ajih SToro npo^yKTa xapaKTepHa 6biJia BbicoKan 
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njioTHOCTb — 0,86 — 0,88, BbicoKaa TeMnepaTypa nanajia KpHcraji- 
JIH33UHH — OT 21 AO 35° h HH3KaH KajiopH0HOCTb, He npeBbimaio- 
maa 10 100 kkoa/ks. H3OAeunA6eH30.il noABeprajica rHApnpoBa- 

HHIO, B aaCTHOCTH, B n p H CyTCTRH H HHKejieBOTO KaxajIH3aTOpa. Ycjio- 
BHa rHApHpoBaHHH 6 mjih cJieAyiomHMH: AaBJieHHe 7 citm, TeMnepa- 
Typa 150 — 200°, o6'beMHaa CKopocTb 0,2 vac -1 . 

B pe 3 yAbTaTe npoBeAOHHa BbiineyKa3aHHbix onepauHH 6ujih no- 
jiyaeHH TexHiinecKHe (JipaKUHH HaijiTeHOBbix yivieBOAopoAOB c a- ; ihh- 
hoh 6okoboh uenbio: KOHU.eHTpau.Ha HatJrreHOB AOCTHraAa bo <J)paK- 
unax 98 — 100%. 

06lUHe CBOHCTB3 HeKOTOpbIX CH HTe3H pOB 3H H bl X TeXBHHeCKHX 
4>paKu.HH Hat})TeHOBbix yrjieBOAopoAOB c aahhhoh 6okoboh uenbio 
npHBeAeHbi b Tafijinue. 


<I>H3HKO-XHMHqeCKHe CBOftCTBa 

Hohhjii;hk~ 

jioreKcaH 

H3o^euHJi- 

HHKJioreK- 

caH 

AoaeuHJi- 

UHKjioreK- 

caH 

rijlOTHOCTb, 20 / 4 

0,8440 

0,8457 

0,8630 

<>paKUHOHHblH COCTaB: 

Ha^ajio KHneHHfl, °C, 

212 

184 

270 

10% BbiKHnaeT npn TeMnepaType, °C . . 

240 

234 

283 

30% . „ , °C . . 

249 

253 

293 

50% . „ „ °C • ■ 

254 

273 

312 

70% » » » C . . 

258 

300 

326 

90% „ » , °C • • 

266 

332 

345 

KOHeu KwneHHH, °C 

284 

350 

365 

HoKa3aTeJib jiyqenpejioMJieHHH 

1,4645 

1,4622 

1,4768 

Ten^oTBopHaa cnocoSHocTb, kma/m .... 

10355 

10380 

10300 

TeMnepaTypa 3aMep3aHHH, °C 

—51 

—66 

—40 

■Co^ep>KaHHe HacJrreHOBbix yrjieBOAOpoAOB, Bee. % 

98,6 

98,0 

100 


npHBeAeHHue AaHHue cBHAeTeJibCTByioT o tom, hto no. T iy i ieHHbie 
cHHTerHuecKHM nyxeM HacJ)TeHOBbie yrAeBOAopoAbi c aahhhoh 60- 
koboh uenbio odjiauaiOT ueHHbiMH aah TonjiHB cBOHCTBaMH: bhco- 

KOH n.lOTHOCTbK), BbICOKOH KaJIOpHHHOCTbK) H HH3KOH TeMnepaTypOH 
3aMep3aHHa. 
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rOMOrEHHOE AEMETHJIHPOBAHHE KPE30JI0B 

JIh FyaH-HHHb, M. F. T o hh k 6 e p r 

(HncruTyT opsanunecKou xumuu 
um. H. 3 eMHCKoeo AH CCCP , Mocnea) 


npoBe^eKHhie hccji e aob a h h h roMoreHHoro AecTpyKTHBHoro 
THApHpOBaHHH TQJiyojia h (jjeiHOAa noKa3ajiH, mo b oTcyTCTBHe Ka- 
TaJIH3aTOpOB npH BbICOKHX A^BJieHHHX BOAOpO AH B OAHHaKOBbIX 
ycAOBHHX AeMeTHAHpoBaBHe TOJiyojia npoTexaeT sHa^HrejibHO 
6bidpee no cpaBHenmo c A^r h apokch a Hp ob a h He m 4)eH<via. B o6ohx 
3thx npoueccax rnApHpoBaHHe apoMaTH^ecKoro KOAbua npoHcxo- 
Aht b BecbMa He3nauHTejibHon cxeneKH. 3 th pe3yjibTaTbi no3BOJin- 
jih npeAnoAOH<HTb, hto b ycJiOBHnx roMoreHHoro AecTpyKTHBHoro 
THApHpoBaHHH (470 — 520°, ABBjieHHe 200 — 600 citm) bo3mojkho 
ocyiuecTBHTb AeMeTHAHpoBaHHe Kpe3OA0B c nojiyqeHHeM 3Hann- 
TeAbHbix BbixoAOB (j)eHOJia (HapHAy c 6eH30ji0M h vojiyojiou). Ilpo- 
BeAeHHoe h cca e aob a h h e noATBepAHJio sto npeAnojiojKeHHe. 

BblXOA WHAKHX npOAyKTOB (6e3 BO^bl) npH rOMOreHHOM ACCTpyKTHBHOM 
rHApHpOBaHHH O- H M- KpeSOAOB 

(b sec. % k HcxoAHOMy Kpe30/iy) 


^Haq* 

amM 

HcxoAHbifl 

Kpe30JI 

6eH30JibHaa 

(ppaxmiH 

60—95° 

Tojiyojib- 

Haa 

$paKUHH 

95-143° 

JlpoMejKy- 

Tomtaji 

<J)paKUHH 

113-175° 

OeHOJibHan 

(ppaKl^HH 

175-186°* 

HcxOAHbjfi 

Kpe 3 CWI** 

Bcero 

100 

OpTO 

2,5 

7,9 

4,3 

23,2 

49,5 

87,4 


MeTa 

0,7 

6,1 

2,2 

9,6 

70,3 

88,9 

200 

OpTO 

7,0 

12,0 

4,0 

29,2 

29,4 

81,6 


MeTa 

2,8 

7,5 . 

2,1 

12,7 

60,5 

85,6 

300 

OpTO 

13,8 

13,6 

3,7 

29,9 

15,5 

76,5 


MeTa 

7,1 

10,8 

2,2 

17,5 

39,2 

76,8 


* B cjiywae jw-Kpe 30 Jia — (})paKUHA 175—192°. 

** B uH(f)pbi aToro cTOJidua BKjnoqeH Taxwe buxoa 6o;iee BbicoKOKHnamux 
npOAyKTOB b KOJiHwecTBe 4 — 7%. 
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OnbiTbi npoBO/iHJiHCb b aBTOKJiaBe npH 490° h HaMaJibHbix AaB- 
JieHHax BOAopoAa 100, 200 h 300 utm (moahphoc cooTHouieHHe 
H 2 : Kpe30Ji cooTBeTCTB6HHo 0,9; 1,8 h 2,7). Pe3yjibTaTbi onbiTOB 
c o- n ^M-Kpe 3 cwiaMH (npoAOJiJKHTejibHocTb onbiTa 3 Baca) npHBe- 

ABHbl B Ta6jlHU,e., 

H3 aaHHbix Tae.iHUbi cJieayeT, mo npn H3ymwHOM npouecce 
Moryi 6birb (b cjiy^ae o-Kpe3Cwia) noJiy>ieHbi BbixoAbi 4>eHOJia, 
flocTHraiomHe 30 bbc. % k hcxoahomv Kpe30Jiy. B cjiyaae ,«-Kpe30- 
jia npoueccbi ^eMeiHJinpoBaHHH h AerHApoKCHJiHpoBaHHH npoT€Ka- 
k)t 3 h aM ht e ji bH o MeAJieHHee. 

ripK rOMOreHH'OM AeCTpyKTHBHOM TH^pHpOBaHHH tt-Kpe30Jia 
BbIXOAbI Bcex 4)paKUHH 6JIK3KH K nOJiyHGHHblM C 0-Kpe30JI0M. 

OAHOBpeMeHHO c ynoMBHyTbiMH Bbiuie npoueccaMH npn roMo- 
reHHOM AeCTpyKTHBHOM rHAPHpOBaHHH KpeSOJIOB npOHCXOAHT TaK- 
>Ke, p oahoh cTQpoHbi, pacnaA nocJieAHHX c o6pa30BaHneM okhch 
yrJiepoAa h MexaHOBbix yiyieBOAopoAOB h, c Apyron cTopoHbi, pe- 
aKlXHH a JIKH JI HpO B aHHH H peKOM6HHaUHH paAHKaJIOB, npHBOAHIUHe 
k o6pa30BaHHio HefioJibiuoro KOJumecTBa BbicoKOKHnnmHx npoAyK- 
TOB (b BaCTHOCTH, KCHJieHOJIOB) . 

PaAHKaJibHO-uenHafl cxeMa MexaHH3Ma ,H3yBeHHOH peaKUHH 
BKJijOHaeT aapojKAGBHe uenew npH TepMMBecKOM pa3pbiBe cBH3efi 
HOC 6 H 4 CH 2 — H (hah HOC 6 H 4 — CH 3 ), a Taione CH 3 C 6 H 4 0— H. 
nocjieayiomee pa3BHTHe ueneft nponcxoAHT b pesyjibraTe b33hmo- 
^eflcTBHH aTOMapHoro B0flopo.ua e MOJieKyjiaMH Kpe30Jia c o6pa30- 
BaHHeM paflHKajioB CeH 4 OH h CH 3 (a TaKKe CeH 4 CH3 h OH), ko- 
Topbie b cbok) oBepeab reHepHpyioT aTOMapHbifi boaopqa, pearnpya 
c MOJieKyjiaMH H 2 . 06pbiB ueneft npHBOAHT k o6pa30BaHHK) Bbico- 
KOKHrTBUlHX IipOAyKTOB. 
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PA/],HOJIH3 PA3JIHHHMX THIIOB YIMIEBOflOPO/JOB 

H). JI. XMentHHqKHfi, K. H. 3iMHia, A. A. IIojixKOBa, 

B. M. HHKHTRHa 

( Bcecow3Hbiu HayHHo-uccjiedoeareAbCKuu uhctutijt no nepepa6oTne nec/im 

u sa 3 a u nojiyneHuio ucKyccreennoio xudnozo ronAuea, Mooted) 

XfjiH BbiHCHeHHH h yTOVHeHHH Mexa:HH 3 Ma peaKUHH, npoTexaio- 
LUHx b y raeBOAop oa a x noA bjihhhh€m HOHH 3 Hpyiomero ofi.iyneHiiH, 
npe^CTaB^HeT HHTepec AerajibHoe HccjieAOBaHHe Kan ra30o6pa3- 
hhx, Tax h jkhakhx nponyKTOB pacnaAa. HccjieAOBaHHe nponyx- 
tob paAH<wiH 3 a yraeBOAopoAOB pasAHHHoro ctpo&hhh (c oahhhko- 
BbiM vhcjiiom yrjiepoAHbix anoMQB b MOAexyne) no3BcwiH€T CAeAaTb 
BHBOAU o CTaSHJIbHOCTH K 06 jiyXeHHK) T 3 KHX JIHHeHHblX CTpyKTyp, 
nan rexcaHH h rexceHM, h yivieBOAopoAOB uHKjmqecKoro CTpoeHHH: 
UHKjioreKcaH, uHKJiorexceH, 6eH30Ji. 

CoHeraroie AanHbix no paAHOAH 3 y c peayAbTaraMH TepMoxHMH- 
necKHx h Macc-cneKTpoMeTpHvecKoro hcc ji eAOB arm h BaaHMOAeft- 
ctbhh SJieKTpoHOB c MOjiexyjiaMH Taxwe Sy^eT cnocotfcTBOBaTb 
6cwiee yrjiyfijieHHOMy H 3 yneHHio npoueccoB paAHOJiH3a. 

B xanecTBe o6i»eKTOB HccAeAOBaHHH 6biJin Bbi6paHbi cneAyio- 
mne yrjieBOAopoAbi: napatjjHHOBbie yraeBOAOpoAbi C 6 Hi 4 ; a-ojie(J)H- 
Hbi C 6 Hi 2 , UHKjioreKcaH C 6 H I2 ; umuioreKceH C 6 Hi 0 ; 6eH3<M C 6 H 6 . 

OnbiTbi npoBOAHJiH npn KOMHaiHofl h noBbi iueHHOH TeMnepary- 
pax. M3MepeHHe TeMnepaTypu npon3BOAHJiH ab>'mh TepMonapaMH, 
COeAHH eHHbIM H C 3arTHCbIBaK)m;iM nOTeHUHOMeTpOM. 

06pa3Ubi MHCTbix yrjieBOAopoAOB TmaTejibHo ocBo6o*AajiH or 
pacTBopeHHbix ra3DB b rjiy6oKOM BaxyyMe ( 10 -4 mm pT. ct.), nocjie 
qero noABepraAH o6jiyneHHio y-jryqaMH Ko6ajibTa-60 Ha cneiwajib- 
ho oSopyAOBaHHoft ycTaHOBKe, onncaHHOH b Tpy^ax KoH^epeHUHH 
no MHpHOMy HCnOJIb30BaHHIO 3T0MH0H aHepTHH. MoiHHOCTb A03bl 
oSayHeHHH 3aMepsrjiH o6iu,eH3BecTHbiM motoaom no npeBpameHHH> 
AByxBajieHTHoro *&ne3a b TpexBaJieHTHoe. riocjieAHHH cocTaBJiajia 
BejiHHHHy nopHAxa 110 — 130 peHTeen/ceK b peaKUHOHHbix ycTpofl- 
CTBax rana BaKyyMHOH .aMnyjiH h Aoernrajia 200 peHTeen/ceK b 
cnennaAbHHx KOJibueBbix peaxTopHbix ycTpoftcTBax. B Hexoropbix 
onbuax, npoBeAeHHbix Ha apyroM HCTOHHHKe oOAyneHHH, MomHocTb. 
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A 03 bi paBHHJiacb 800 penTaen/ceK (onpeAeAHJiacb c noMombio Tax 
Ha 3 biBaeMoro uepneBoro A 03 HMexpa). 

Rjin anajiH 3 a ra 3 O 06 pa 3 Htix npoAyKxoB xioBexy c o 6 pa 3 U 0 M 
nocjie o 6 jiyneHHH noMemajin b BaKyyMHyio cncxeMy c xajiH 6 p 0 BaH- 
humh o 6 i>eMaMH; o 6 pa 3 en, Aera 3 HpoBajiH, 3 aMepHJin a^bjighhc 
BbweJiHBiuerocfl ra 3 a, nocjie Hero o 6 pa 3 eu nepeBOAHJin b Hanyex- 
nyio cncxeMy Macc-cneKTpoMeTpa h a h a ji h 3 h po b a ji h . 

npHMGHHeMafl CHCXeMa n03BOJIHeX KOJIHHeCTBeHHO oueHHBaTb 
BbIXOA pa 3 JIHH.HbIX npO^yKTOB paAHOJIH 3 a. 

B hchakhx npoAyKxax paAHOJiHsa c noMombio Macc-cnexxpo- 
MeTpHH ycxaHaBJiHBajiH xHnbi 06 pa 30 BaBiUHXCH yrjieBOAopoAOB h 
hx pacnpeAeJieHHe no MOJiexyjiHpHbiM BecaM. Tnnbi cxpyxxyp He- 
npeAejibHwx yrJieBOAopoAOB 6 hjih oxapaxxepH 30 BaHbi no HH«ppa- 
KpacHbiM n yjibTpa 4 >HOJiexoBMM cnexxpaM norjiomeHHH. ApoMaxn- 
qecxne yrjieBOA^pOAbi onp^A^/iaJin no cnexxpaM norjiomeHHH b 
vjibxpa^HOJiexe. 

B KanecxBe npHM-epa npnBOAHXca yrjieBOAopoAHHH cocxas 
ra 30 o 6 pa 3 Hbix npoAyKTOB paAHOJi« 3 a unxjiorexcaHa H H.renxaHa: 



Pa/lHOJlH3 

1 

HaHMeHOBaHHe yrjie BOflopoflo B 

’.UHKJioreKcaHa j 

h. renTaHa 


MeTaH 

3THJieH 

3TaH 

IlponHJieH 

nponaH 

ByTHJieHbr 

H3o6yTaH, h. 6yTaH . . 

AMHJieHU 

H3oneHTaH, h. neHTaH . 

HajiH'iHe Boeft raMMu Henpe^eJibHux a napa^HHOBUX ynieBO- 
Aopow)B Ci — C 5 yKa 3 biBaer aa rjiy6oioie npoueocH npeBpameHHH, 

npoxexaioiUHe npn paAnojiH3e. 

06 3TOM cBHAexeJibcxByex xaioxe HajiHnne b hchakhx npoAynxax 
peaxARH HenpeAejibHbix y rji eBOAOpo aob , y cxaHOBJieHHbix no hh- 
(|)paxpacHbiM cnexTpaM norjiomeHHH. 


37.0 

13.0 
2,0 

7.0 

4.0 

22.0 

7.0 

8.0 
0,0 


39,4 

12,1 

4.7 
11,1 

8,2 

7,5 

10,1 

1,9 

4.8 
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METOfl HCCJIEflOBAHHH 
COCTABA CYMMAPHBIX OEHOJIOB CMOJI 
TEPMIWECKOft IIEPEPAEOTKH TBEP/fLIX TOIIJIHB 

X. T. Payflcenn 

(TajiJiuucKuu nojiuTexnuHecKuu uncTUTyr) 

riGpBOOHCpG^HOH Sa^aHCH .ZyiH XapaKTepHCTHKH OOCT3Ba cyM- 
MapHblX (j)eHOJIOB JXOJlTKiHO 6bITb OOpe^ejICHHe KOJIH^eCTB-a OT^ejIb- 
Hbix rpynn coe^HHeHHH, oaho- h OTyxaTOMHbix (fjeHOJiOB, reTepo- 
UHKjimecKHx coe^iHHCHHH h T. ^ Taxon rpynnoBon aHaJina^aji 6b i 
B03M0>KHOCTb B AOCT aTOHHOH CTeneHH 0XapaKTepH30BaTb COCTaB 
UIHpOKHX (J)paKUHH CyMMapHHX (jteHOJIOB H IIOKa3aTb BO3M0>KH0CTb 
hx npoMbiuuieHHoro npHMeHeHHH. 

MeroA onpeAejieiKHH rpynnoBoro cocraBa cyMMapHbix c})0hojiob 
6biji pa3pa6oTaH HaMH npn hc c Jie^oB a h h h dpenoJioB cmojih npn6aji- 

THHCKHX (SCTOHCKHX) CJiaHUSB. CymHOCTb MeTO^a 3 aKJIIOHaeTC 5 I B 
oie^yiomeM: cyMMapnbie (f>eHOJibi paaroHHioTCfl ma 2— 5-rpa£ycHbie 
(j)paKUHH Ha KOJIOHKe 3(j)(|)6KTHBHOCTbK) 15 — 25 TeOpeTHTOCKHX T3- 
pejiOK; noJiyneHHHe (})paKUHH xapaKTepH3yiOTCH MOJiexyjiHpHbiM 
B 6 CGM, COACpHCaHHeM rH^pOKCHJIbHblX Tpyiin H 3 JieMeHTapHbIM CO- 
CTaBOM; KOJiHHecTBa OT^ejibHbix (J)paKaHH HeTKoft neperoHKH xa- 
paKT€pH3yK)T KOJIHHCCTBa COe^HHCHHH, HMdOmHX TeMnepaTypbi KH- 
neHHH b npe^ejiax KHneHHH cj)paKUHH. B Hacronmee BpeMH HMeeTcn 
AOcraTOHHo ashhux o TeMneparypax KHneHHH HH^HBHAyajibHbix 
cpeHOJioB, HTO no3BGJiHeT CAe^iaTb BbiBom O coeraae (J)paKUHH. H 3 
^aHHbix aHajiH3a bbitoc/ihiot juih <JjpaKu,HH co£ep>KaHHe 

OH-rpynn h btomob KHCJiopo/ia na 1 MOJib BeujecTBa. rTojiyneHHbie 
AaHHbie xapaKTepH3yi0T co£ep>KaHHe AByxaTOMHbix h reiepoixHK- 
JlHHeCKHX (j)0HOJIOB (h IIOJiy3(j>HpOB) B KB>K^OH (j)paKHHH. Co/jep- 
HcaHHe ^ByxaTOMHbix (J)0hojiob b MOjmpHbix npoueHTax Bbipa>KaeT- 
ch cjie/iyiomeH c})opMyjioH: 

f S OH ■ M \ 

hsSir - 1 > 100 - 

a co,nep>KaHHe okc HK y m a poHOB (h moho3(J>hpob ^ByxaTOMHbix 

<f>eHOJIOB) (JjOpMyjIOH 
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s 0 -m 

100-16 


S oh -M 

100-17 



r\ne S oh — coaep>KaHHe OH-rpynnbi; 

So — coflep>Ka«He KHCJiopona; 

M — epeA'HHH MOJieKyJIHpHblH Bee 4>paKUHH. 

3 Has npe^ejibi KHneHHH 4>paKu,HH, mojkho c aoct aTOHHoii tom- 
HOCTbK) IipOH3BeCTH nepeCUBT MOJIHpHbIX npOUeHTOB B BCCOBbie. 

riyieM Hcnojib30BaHHH yKa3a.HHoro Mercia onpeAeJieHHH rpyn- 
noBoro codaBa cyMMapHbix 4>eHOJioB yaa^ocb oxapaKTepH30Baib 
COCTaB cyMMapHbix $eHOJIOB CMOJIbI IKViyKOKCOBaHHH 3CT0HCKHX 
caannes h noK33aTb, mto cyMMapHbie (Jibhojih coa6p>KaT , KpoMe 
roMoaoroB 4>eHo.na, 3HavHTeJibHbie KOJiimecTBa AByxaTOMHbix 4>eHo- 
JIOB, Hac})TO./IOB, OKCHKyMapOHOB, KOTOpbie HeoSxOflHMO yMeCTb npn 
pa3pa6oTKe MeTOAOB Hcnojib30BanHH tjoeHo^oB. 


2 3aKB3 ffc 1010 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 

V 


0 TEPMHHECKOM PA3JI05KEHHH 
topiomhx cjiahijeb 

A. fl. A a p h a 

(TajuiuncKuu nojiurexHUHecKuii uncruTyr) 

TepMHTOCKoe pa3Jio>KeHHe ropiorax cjiaHueB o He^aBHero ape- 
MeHH paccMaipHBaJiH KaK npopecc nocjieaoBaTejibHoft ^ecrpyKUHH 
MaKpoMOJieKyjibi opra-HHHecKoro BeipecTBa h npOMOKyTOHHbix npo- 
AyKTOB TGpMH^ecKoro pacna^a ero. MHorne aBTopbi onucbmajiH 
KHHeTHKy TepMHqecKoro pa3jio>KeHHH KeporeHa no cxeMe peaxuHH 
nepBoro nopanKa. 

npoBe^eHO HccJieAOBaHne TepivinnecKoro pa3Jio>KeHHH ropiOHHx 
cjiaHueB (xyKepcHT h ^HKTHOHeMOBbifi cjiaHeu) b TeMnepaiypnoM 
HHrepBa.ae 250 — 500°. 

ripn TeMneparypax HH>Ke 250°, upn KOTOpbix BbmejieHHe Jie- 
Tyqnx BemecTB hhhtojkho h BHeuiHHH bh# KeporeHa He MenneTcn, 
Ha6jno,aaeTCH cymecTBeHHoe H3MeHeHne b xHMHnecKOM xapaKTepe 
KeporeHa: noBbimeHHe HeHacbimeHHocTH ocHOBHoro yrjiepo/jHoro 
CKejieia KeporeHa. Y>Ke npn hh3khx cTeneHnx TepMnnecKoro pa3- 
jio>KeHHH KeporeHa 3aMerHO yMeHbmeHHe co,2iep>KaHHfl oc^npHoro 
H CJIO>KH03(|)HpHOrO KHCJIOpOAa H B COOTBeiCTBHH C 3THM yBeJIHHe- 
HHe co^ep^anHH (j)eHOJibHOH rHApOKCHJibHOH rpynnbi. TaKHM o6pa- 
30M y>Ke b CTazuiH HH3KOTeMnepaTypHoro pa3Jio>KeHHH KeporeHa 
HaSjHo^aiOTCH BHyrpHMOJieKyjiHpHbie neperpynnHpoBKH b Maxpo- 
MOJieKyjie. BecbMa HHTepecHbifl cj)aKT npeACTaBJineT co6oh nonBJie- 
HHe (JjeHOJibHofl CTpyKTypbi npn hh3Khx TeMnepaiypax. Mbi chh- 
TaeM, HTO B 3THX yCJIOBHHX npOHCXO^HT BHyTpHMOJieKyJIHpHbie 
neperpynnnpoBKH no cJieA yiomeft exeMe: 

OH 

/ 

a 2 — o-ch 2 — ch 2 - -+A 2 - CH 2 -CH 2 — 

3tot BbiBo/j noATBep>KAaeTCH npHMbiM onpe/iejieHHeM (J)eHOJib- 
hoh rHjxpoKCHJibHofl rpynnbi, a TaK>Ke yivreHbiiieHHeM pacTBopHMO- 
cth KeporeHa b opraHHnecKHx pacTBopniejinx nocjie o6pa6orKH 
ero 6e3BOAHbiM dpoMHCTUM ajiiOMHHHeM. H3 BbimecKa3aHHoro cjie- 
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ayeT, hto ywe HH 3 KoieMnepaiypHafl o6pa6oTKa KeporeHa npn- 
BOflHT K ero CTa6HJIH3aUHH H odpa30BaHHK) HOBbIX THIIOB XHMHBe- 
CKHX CBH3eft. 

PemeHne npoSjieM KHHeTHKH TepMHwecKoro pa3Jio>KeHHH Kepo- 
reHa c npeAnojioweHHeM npoTeKaHHH peaKUHH nepBoro nopsiAKa 
He MOH<eT npHBecTH k npaBHJibHbiM peayjibTaTaM. HapnAy c pa3- 
jio>KeHHeM hcxoahoh MOvieKyjibi KeporeHa (A) b TepModHTyM (B) 
h JierynHe npoAyKTbi (C) HAeT o6pa30BaHHe TBepAoro ocTaTKa 
c HOBbiMM cBoftcTBaMH (A'), pa3Jio>KeHHe KOToporo nOAKHHHeTCH 
ApyrHM 33KOHOMepHOCTHM: 

1) A^A' + B + C; 

2) A'^ A" + B' + C'; 

3) A"^A'"+B” + C' h t. a- 

CKopocTb peaKUHH no Mepe ee yrjiygjieHHH nocTeneHHO na- 
AaeT. CjieAOBaTejibHO, 

K 1 >K 2 >K 3 h t. a- 

SKcnepHMemajibHbie MaTepnajiu rioATBepKAaioT npaBHAb- 
HOCTb Hamero BbiBOAa. *Ecah ajih onpeAeJieHHH KOHCTaHTU cko- 
pocTH noJib30BaTbcn ypaBHeHHeM 


tac a: — erenenb pa3Jio>KeHHH KeporeHa b npoueHTax, TorAa 

K = K 0 e~ hx , 


TAe Ko H b K0HCT3HTbI. 

SHeprHH aKTHBan,HH TepMHnecKoro pa 3 Jio>KeHHH KeporeHa b 
T eMnepaTypHOM HHTepBaJie 275 — 350 ° cocraBJiaeT 62 100 naA/MOAb. 
BbrcoKaa aHepma aKTHBauHH TepMHnecKoro pa 3 AO>KeHHH Kepo- 
reHa yKa 3 biBaeT Ha pa 3 pbiB yrjiepoA-yrJiepoAHbix CBH 3 eft h, CJie- 
AOBaTejibno, corjiacyeTCH c nauiHMH npeACTaBJieHHHMH o CTaOnJin- 
33 HHH KeporeHa. 

06 pa 3 OBaHHe TepMoSnTyMa KaK npoMOKyiomoH ct 3 ahh Tep- 
MunecKoro pa 3 Jio>KeHHH roptonero cjiarma 33 bhcht ot ycjioBnft 
npoBeAeHHH HarpeBaHHH. npH oAHHaKOBbix cTeneHnx pa3Jio>KeHHfl 
KeporeHa OnryM, nojiyneHHbift npn 6 oJiee bmcokhx TeMnepaiypax, 
coA^pjKHT OoAboie KHCJiopOAa h MeHbuie yrjiepoAa, He>KeJiH 6 HTyM 
HH 3 KOTCMnepaTypHoro pa 3 Jio>KeHHH. ripn oAHHaKOBoft TeMnepa- 
Type 6 nryM c Sojibinefl cTeneHbK) pa 3 jio>KeHHH coAeprKHT Oojibiiie 
yrjrepOAa h MeHbiue BOAopoAa, KHCJiopoAa h cepbi. Hcxoah H 3 
BbiuiecKa 3 aHHoro, HeAb 3 H roBopHTb o TeMnepaType 6 nTyMHHH 3 a- 
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iwh, Tan KaK 6HTyMHHH3auHH cjiaHira KynepcHTa c xopouiHM bh- 
xo^om npoHcxoflHT b iiwpoKOM TeMnepaiypHOM HHTepBajie 300— 
475°. CBoftcTBa SuTyMOB onpe^ejiarorcH paaoM napaaaejibHbix 
peaKUHft: o6pa30BaHneM 6HTyMa H3 KeporeHa, pa3Jio>KeHHeM 6h- 
TyMa Ha CMOJiy, ra3 h BOAy, h peaKUHSMH KOH^eHcaiiHH, no^iHMe- 
pn3auHH h BHyTpHMOJieKyjiapHbix neperpynnHpoBOK b 6HTVMe a 
xeporeHe. 

06pa30BaHHe JierKHx noronoB cmojih npoHCxo^HT b pe3y;ib- 
TaTe nepBHaHoro pa3.ao)KeHHH KeporeHa. B TeMnepaTypHOM HHTep- 
Bajie 300—330° o6pa3yerca npnMepHo 85% ot MaKCHMajibHoro 
BblXO^a ^ 6eH3HHOBOH cjjpaKUHH, a 15% — B pe3yjibTaTe KpeKHHra 
THJKe^ofi cMOjibi. Orcio/ia mojkho c/iejiaTb 3aKjnoaeHHe, hto jieTy- 
MHe BemecTBa o6pa3yiOTCH He33BHCHMo .apyr ot rtpyra h hbjihiot- 
ch npoAyKTaMH nepBHHHoro pa3Jio>KeHHH. 

TaKHM o6pa30M, xHMHnecKaa npHpo.ua JieiyaHx BemecTB hh3ko- 
h cpe^HeTeMirepaTypHoro pa3Jio>KeHHfl onpe^ejineTca b ochobhom 

XHMHHeCKHMH CBOHCTBaMH HCXO^HOTO BeiUeCTBa, a He BTOpHHHblMH 
peaKUHHMH b napoBofl $a3e. 
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XHMHHECKAfl IIPHPOflA KEPOrEHA 

nPHEAJiTHJicKoro ropio T iEro cjiahija kykepchta 
H HOBblfl nyTb Ero HCn0JIb30BAHHH 

A. C. Oomsa, JI. fl. n» 6 yjit, 3 . A, JterTepeBa 

(HncTUTyr xumuu AH dcrCCP, Tcuiauh) 


Haynajicfl KeporeH KynepcHTa MeTOAOM OKHCJiHTejibHoft .necr- 
pyKUHH MapramieBOKHCJibiM KajineM b iuejioHHoft cpe/ie h b33HM0' 
AeHCTBHH C 330 TH 0 H KHCJIOTOH pa 3 JIHHHbIX KOHUeHTpaUHH. 

Pa3pa6oTaHbi ocoCbie ycjioBHH MHorocTyneHnaToft OKHCJinrejib- 
Hcft ^ecTpyKUHH neporeHa KynepcHTa, n03B0JiHBiiiHe BnepBue ny- 
TeM oKHCJiHTejibHOH AecTpyKUHH KeporeHa BbwejiHTb^ 77,7 % yrjie* 
po^a b BH^e opraHH'iecKHX coeflHHeHHS pa 3 JiHHHon cjiokhocth, 
HaflfleHbi ycjioBHH pa3AejibHoft cTyneHnaTOH AecTpyKiinn cjiojkhhx 
ockojikob npo^yKTOB pacmenJieHHH KeporeHa. FIoKa 3 aHO, hto 
K eporeH KyKepcHTa He co^epjKHT ycToflHHBbix k okhcjihtcjho 
CT pyKTypHHX SJieMeHTOB. 

Pa 3 pa 6 oTaHbi ycjioBHH pa 3 ,nejieHH 3 npanyKTOB okhcjichkh Ha 
rpynnbi, oTJinHaiomHecH no cocTaBV h cBoficTBaM. H 3 npoayKTOB 
OKHCJiHTejibHOH ^ecTpyKUHH KeporeHa KynepcHTa BbiA^JieHO 38,4% 
yrJiepoAa b BHfle AByxocHOBHbix khcjiot Bbime maBeJieBOH (ot hh- 
TapHOH AO CedaHHHOBOfi BKJIIOHHTe/IbHO) . IloKa3aHO, HTO B Be- 
mecTBe KeporeHa yrAepoA b HacbimeHHOH nacTH cTpyKTypbi co- 
CTaBJiaeT 6 ojiee 50%. 

nojiyneHHbie pe3yjibTaTbi, KpoMe hx TeoperanecKoro no 3 HaBa- 
TeJlbHOrO 3HaneHHH, HBHAHCb OCHOBOH HOBOrO XHMHHeCKOTO nyTH 
nepepafioTKH cJiaHua KynepcHTa Ha AByxocHOBHbie HacbimeHHbie 
KHCJIOTH, npe^CTaBJlHIOmHe C060H OHHH H 3 OOHOBHbIX KOMnOHeHTOB 
flJlH CHHTe 3 a UIHpOKOrO aCCOpTHMeHTa XHMHHeCKHX npoayKTOB. 

B33HMojieHCTBHe c a30THoft KHCJioTofl n0Ka3a.no, hto KeporeH 
KynepcHTa pearnpyeT no mny coeAHHeHHfi ajiH(f)aTHHecKoro xa- 
paKTepa h b ycJioBHHX, Kor^a apoMaTHnecKne h oKcnapoMaTHHe- 
CKHe coeAHHeHHH nepexoAHT b HHTpo^eHOJibi h Apyrne HHTpo- 
coeAHHeHHH, B KanecTBe npoAyKTOB OKHCJieHHH oOpasyioTCH rjiaB- 
HbiM o6pa30M HacwmeHHbie AByxocHOBHbie khcaoth, HeMHoro 

21 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 


O/UIOOCHOBHbIX HaCbimeHHHX KHCAOT (2—4%) H CAO>KHHe nOAH- 
^yHKUHOHajibHbie khcjiotm c hh3khm oTHomeHHeM C/H = 8. 3to 
yKa3bmaeT Ha to, hto b BemecTBe KeporeHa He coacphotch 
B CKOJIbKO-HHfiy^b 3HaHHTeAbHbIX KOAHHeCTBaX 0KCH6eH30AbHbie 
CTpyKxypHbie SJieMeiiTbi, HMeiomHecH b ryMHHOBbix KHCAOTax. 
nocjie^Hee AaeT B03Mo>KHocTb npeAnoAaraTb, hto BbicoKoe co- 
AepjKaHHe (JjeHOAOB b CMOJie noAyKOKCOBaHHH 3Toro cjiaHua o6y- 
cjioBJiHBaeTca He HMeiomHMHCH b CTpyKType KeporeHa npoH3BOA- 
HblMH (})eHOJlbHbIX SJieMeHTOB, & COeAHHeHHHMH C aAHCj)aTHHeCKHM 
yrjiepoAOM. 3 th coe/uiHeHHH b pe3yjibTaTe AGrHApaTaHHH noA 
BAHHHHeM BbicoKHX TeMnepaTyp hah npn HeBbicoKHx TeMnepaTy- 
pax noA B03AeHCTBHeM peareHTOB, pe3Ko CHHJKaromnx SHeprnio 
aKTHBau,HH 9Toro npouecca, Jierxo apoM3TH3HpyiOTCH h, b oco6eH- 
hocth, AerKo o6pa3yioT moho- h HOAHtjjeHOAbi. 

H3yneHHe B03M0JKH0CTH HCnOAb30B3HHH 330TH0H KHCAOTbl P. 
KanecTBe npoMbiuiAeHHoro okhcahtcah KeporeHa KynepcHTa aah 
nOAyneHHH AByXOCHOBHbIX KHCAOT OT HHTapHOH KHCAOTbl AO ce6a- 
hhhoboh noKa3aAo, hto a30THan KHCAOTa Mo>KeT 6biTb npHMeHena 
B KOHHeHTpHpOBaHHOM BHAG 663 Ao6aBAeHHH H B pa36aBAeHHOM 

bhag noA AaBAeHHeM. npH 3TOM BbixoA khcaot aoxoaht no Becy AO 
55% ot HcxoAHoro KeporeHa. OKHCAeHHe npoBOAHAOCb Ha kohugh- 
TpaTe KeporeHa c coAGpncaHHeM 85—90% opraHnnecKoro Beme- 

CTB3. CTOHMOCTb HCXOAHOTO KOHHeHTpaTa, CHHT3H HIOKHHH npeAeA 

BbixoAa khcaot 300 K3/T, He AOCTHraeT 1000 py6. Ha TOHHy Bbiiue- 
yKaaaHHoft cMecn khcaot. PacxoA a30TH0H khcaotm Ha TOHHy 
cocTaBAHeT MaKCHMaAbHo 1 : 9 (60%) KOHueHTpaunn) . Hcxoah H3 
AaHHbix AaSopaTopHbix HCCAeAOBaHHH CHHTaeM npouecc okhcah- 
TeAbHoft nepepa6oTKH KOHueHTpaTa KeporeHa Ha HacbimcHHbie 
AByxocHCBHbie KHCAOTbl SKOHOMHHecKH H.eAecoo6pa3HbiM. 3anacbi 
cbipbH aah SToro npouecca npaKTHHecKH mo>kho CHHTaTb Heorpa- 
HHHeHHbiMH. lloAyqeHHe KOHueHTpaTa He npeACTaBAaeT TpyAHO- 
creft. 
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0 COCTABE COEflHHEHHJl PflflA BEH30JIA 
H THOOEHA B JIErKHX OPAKIJHHX CMOJIbI 
TEPMH^ECKOrO PA3J10/KEHHH CPE,U,HEBOJI3KCKHX 
CJIAHU.EB CABEJIbEBCKOrO MECTOPOJKflEHHH 

jj i (D e a o p o b, fl. JI. roJifiA$8p®i ropyniKHHa 

< Hhctiitijt opeauu'iecKoii xumuu um. H. fl. 3 eJiuHCK,ozo AH CCCP, Mooted) 


M3VMCH HHAHBHAyaJIbHblH H KOJIH'ieCTBeHHblH COCTaB COeAHHe- 
HHH PHA3 6eH30Jia H THoejieHa, saKJiiovaiomHXCH b jierKon cppaKAHii 
CMOJibi TepMHnecKoro pa3.ao*eHHH cpeAHeBOJi>KCKHX cjiaHueB Ca- 
BeAbeBCKOrO MeCTOpO>KAeHHH. „ 

Bhjih Hcc.ieAOBaHbi Asa oSpasua jierKOH (JjpaKUHH cmojih, 
nojiy^eHiibie Ha sKcnepHMeHTaAbHoft ycraHOBKe B 
SHHHom AH CCCP coBMecTHO c Hhcthtytom xhmhh AH dobr. 
Oahh o6pa3en (jipaKtiiiH 6 hji oTorHaH ao 200° H 3 cmojih, noJiy- 
neHHOH npoueccoM 3HHHa npH TepMHnecKOM paaAoweHHH cjian- 
ueB (TeMnepaTypa 400°) ; Apyroft o6pa3eu c TeMnepaTypoH KHne- 
hhb ao 200° 6 ha BbiAOAeH H3 cmoah, noAyneHHOH TeM we npouec- 
h 725° 

C0M X n H P MHHeCKHMH H cJ)H3HHeCKHMH MeTOAaMH 6bIA IKWiyTOH THO- 
(beHoapoMaTHHecKHH KOHueHTpaT, coAepwamHH CBbiuie 90 /o coe- 
AHHeHHH pHAa THOtfjeHa h apoMaTHHecKHX yrAeBOAopoAOB. 

IIaH yCTaHOBJIBHHH XHMHHeCKOH npHpOAbl THOCpeHOBblX coeAH- 
HeHHft H apoMamKH H onpeAeAeHHH HX KOAHHeCTBa KOHueHTpaT 
6biA pa3orH3H H3 (JipaKiiHH, KHnamne b HHTepBaAax 78—80 , 
109—114°, 134—138° H 156—163°. 

neiicTBHeM Ha sth c})paKUHH BemecTBaMH, H 30 HpaTeAbHo pea- 
THpyiomHMH npeHMymecTBeHHO c HaH6oAee aKTHBHbiMii THoepe- 
HaMH, 6 biAH BbiAeAeHbi npoH3BOAHbie THO(})eHa H ero roMOAoroB h 
OTOJKAeCTBAeHbl C COOTBeTCTBy IOIHH M H CHHTeTHHGCKHMH 00pa3- 

UaM TaK H3 HCCAeAOBaHHbix o6pa3UOB CAaHueBbix MaceA 6 hah 
B biAeAeHbi H 0 T 0 )KAecTBAeHbi cAeAyioiUHe coeAHHeHHH: 6eH30A, 

TanyOJI, Af-KCHAOA, H a(|)TaAHH, THOtJieH, 2-MeTHATHOC})eH, 2,5-AHMe- 
THATHoebeH, 2-MeTHA-5-3THATHO(J)eH. noAyneHHbie AaHHbie OblAH 
noATBep>KAeHbi TaKwe otiTHHecKHMH MeTOAaMH HCCAeAOBaHHH. 
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KcwiHHecTBeHHoe onpe^ejieHHe THO(|)eHa h ero roMOJioroB b 
VKa3aHHbix Bbime (JipaKUHHx, co^ep*amHx eipe ne6ojibmoe kojih- 
necTBo HenpeAe„ibHbix yrjieBoaopo/iOB, ocuoBaHo Ha npHMeHeHHH 
MeTo^a opoMHpoBaHHB h HO^npoBanHH, pa3pa6oraHHoro njiH 
T3KHX CMeCefi. 


J3.JIH OUeHKH COflep>KaHHH THOtJjeHOBbIX COe^HHeHHH H apOMa- 
THHecKHx yrjieBo^opoAOB npiiBO/taxca ^aHHbie aHajiH3a uccjie/io- 
BaHHbix o6pa3uoB b nepecnexe Ha 1 t cyxoro cjiaHua. 

1) JlerKaa cjipaKUHH CMOJibi, nojiyqeHHaa npn xepMHaecKOM 
paaJiojKeHHH caBejibeBCKHx CJiaHueB npn 400°, coaep>KHT okojio 

0. 29 kz 6eH30Jia, 0,82 kz xojiyojia, 0,60 kz kchjiojiob, 0,17 kz tho- 
4>eHa, 0 96 kz 2-MexHJixno<})eHa, 1,28 kz 2,5-AHMexHjixnocbeHa, 

1, U4 kb 2-MeTH^-5-3THJiTHO(|)eHa. KpOMe Toro, npn xpcmaTorpa- 
cpHpoBaHHH BbmejieHO 5,95 kz MajiocepHHCXoro (0,03% S) 6eH3H- 
Ha, B COCTaB KOTOpOrO BXOflHT rjiaBHbIM o6p330M ajIH(baTHHeCKHe 
yrjieBoaopo^bi. 


2) JlerKan ijipaKHHH cmojih, nojiyqeHHaa npH xepMHqecKOM 
pa3. r io>KeHHH caBejibeBCKHx cjiaHueB npn 725 °, coAepjKHx okojio 
1,12 kz oeH30Jia, 1,53 kz Tojiyojia, 0,72 kz KCHJiojia, 0,17 kz tho- 
cpeHa, 0,52 kz 2-MeTHJiTHOt})eHa, 0,70 kz 2,5-aiiMeTHJirHocbeHa h 
u,t> kz 2-MeTHji-5-3THJiTHo4»eHa. 3xa <|)paKU,HH iiohth He coaep>KHT 
ajiHipaTHHecKHx yrjieBoaopo^oB. 

Z(aHHbie Hccjie/iOBaHHH no3BOjiHiox caejiaTb cjiejiyiomne bm- 
BOilbi: H3 CMOJIbI TepMHHeCKOrO pa3JIO>KeHHH CpeAHeBOJI>KCKHX 
cjiaHueB MexoaoM 3HHHa AH CCCP Moryr 6uxb nojiyqeHbi ue H - 
Hbie npoAyKxbi b npaKXHMecKH npneMJieMOM KOJinqecTBe (cBbirne 
0,5 u /o, c^Hxaa Ha cyxofi cjiaHeu). 

ConocxaBJieHHe AaHHbix o XHMHqecHofi npapoae coe^HHeHHft h 
KOJiHvecxBeHHOM coaepxcaHHH xHO(J)eHOB h apoMaxHqecKHx yrjie- 
bo^opoaob b HccjieAOBaHHbix MacJiax noKa 3 biBaex, hxo nponecc 
xepMHHecKoro paaJiooKeHHH cjiaHueB npn 725 ° conpoBoamaeTca 
apoMaxH 3 auHeft He xojibKo 3 a cqex ajiHtjjaxHvecKHx yrjieBo^opoaoB, 
ho xaK*e h BCJie^cxBHe o 6 eccepHBaHHH roMOJioroB xnodieHa,' 
BepoaxHo, no;* BjinaHHeiw cyjibcjjHflOB xajKejibix MexajuioB. 3 xo 
noaxBepjK^aex 3 aMexHoe CHHweHne oxHocnxejibHoro KOJiHnecxBa 
roMOJioroB XHocJieHa b wh^khx npo^yKxax xepMHqecKoro pa 3 Jio- 
JKeHHa cjiaHueB npn 725 ° no cpaBHeHHio c nponeccoM npn 400 °. 
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0 BblflEJlEHHH H HCn0JIb30BAHIIH 
JJBYXATOMHblX OEHO.TIOB IIOJiyKOKCOBAHHH 
ll rHJl,POrEHH3AH,HH HEPEMXOBCKHX YrJIEfl 

A. A. K p y r ji h k o b 

(FIuotcne-TaziuibCKUu zaeod njiacruacc) 

B npoueccax noJiyKOKCOBaHHH h rHAporeHH3auHH qepeMxoB- 
ckhx yrjiefl nojiy^aeTca 6oJibiiioe KOJiH^ecTBo OAHoaxoMHbix w 
AByxaroMHbix (JjeHOJiOB, H 3 BJieKaeMbix H3 ctomhux boa 3KCTpaK- 
UHeft SyxHJiaueTaTOM. IloJiy^aeMbie nocJie OTroHa 6ymnaueTaTa 
cupbie $eHcvibi coAepacaT 6o.nee 50% AByxaTOMHbix 4)eHOJiOB: 
nHpoKatexHHa, pe3opiXHHa h hx Mem/ibHbix h Apyrnx ajimnbHbix 
npoH 3 BoaHbix. fljifl pa3ae-ieHHfl cMecu AByxaTOMHbix 4>eHOJiOB Ha 
OTflejIbHbie H30Mepbl HyJKHa MCKJHOHHTGAbHO HeTKaa peKTH(})HKa- 
UHH, npnneM b cbh3H c TeM, hto AByxaroMHbie (})eHO./ibi BecbMa 
CKJIOHHbl K 0CM0JI6HHK). He(>6xO/I,HMO OCTaTOBHOe AaBJieHHe Me- 

Hee 1 mm pT. ct. h Tpe6yeTCH ocTeKJieHHaa annapaiypa. B cHJiy 
3THX npHHHH pa3AeAeHHe CMeCH AByxaTOMHbix <})eHOJIOB Ha OT- 
AejibHbie H30Mepbi nyTeM peKTH<J)HKauHH BecbMa 3 aTpyAHHTeAbHO 
H HH B OAHOH CTpAHG B npOMblHIJIGHHOM MaCIHTa66 HC OCyiAGCT- 
B.neHO. 

HaMH nojiyueH hhcthh nHpoKaTexHH, BHAeAeHa cyMMapHaa 
(})paKUHfl AByxaTOMHblX (jjeHOAOB. 

JfjiH noJiyaeHHH nnpoKaTexHHa Ha peKTH^HKauHOHHbix koaoh- 
Hax OTfinpajiH ^jpaKUHio, BbiKHnaiomyio b npeaejiax 225 — 260 ° h 
npeACTaBAaiomyio co6oh CMecb nHpoKaTexHHa, 3-MeTHAnnpoKa- 
TexHHa, 4-MeTHJinnpoKaTexHHa h bhchihx oAHoaTOMHbix cfieHOAOB, 
BbiKHnaiomHx b stom TeMnepaTypaoM HHTepBajie. Pa3AeAeHHH 
oflHoa-roMHbix h AByxaTOMHbix ’(JieHOJioB AOCTHrajiH H3BJieaeHHeM 
nnpoKaTexHHOB boaoh c nocAeAyiomHM ottohom boam b BanyyMe. 
H 3 ncuiyHeHHOH npH stom cMecn nHpoKaTexHHOB caM rinpoKaTexHii 

npH MCAAGHHOM OXAaHtAGHHH xopollio BbIKpHCTaAAH30BbIBaACH. 
KpHCTaAAbI OTJKHM3AH Ha HeHTpH(|>yre H npOMblBHAH AHXJlOpSTa- 
HOM. nojiyvaeMbiH npn stom TexHHHecKHH nHpoKaTexHH — ueHHeH- 
mee cbipbe aah npOH3BOACTBa (JjapMaueBTHaecKHx^ npenapaTOB, 
AySHTeAeft H CHHTeTHHeCKHX KpaCHTejieft — nepBblH COBeTCKHH 
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TipenapaT nupoKaTexHHa. Xfo stoto iiHpoKarexHH bbo3hach H3-3a 
rpaHHUbi. 

rtocjie OT6opa na peKTHc^HKaunoHHbix KOAOHHax 4>paKUHH, 
BbiKHnaromeft b npeA&Aax 225 — 260°, b Ky6ax ocTaeTca cMecb 
AByxaTOMHbix (JjeHojioB h o6pa30BaBuiHxca b npouecce peKTHcjiH- 
KauHH npcmyKTOB ocMOJieHHH. rioAyneHHe AByxaTOMHbix (JjeHOJiOB 
nyTeM ASAbHeftmeft ahcthaahuhh aioro ocTaTKa cbh33ho co 3Ha- 
HHTeAbHblMH nOTepflMH BCJieflCTBHe OCMOJieHHH. B CBH 3 H C 3THM 
6hji pa3pa6oTaH Metoa H3BAe<ieHHH H3 stoto ociaTKa cyMMapHoro 
KOJinqecTBa AByxaTOMHbix (JjeHOJiOB nyieM SKCTpaKUHH hx boaoh. 
H3 noAyqeHHoro npn stom boahoto pacrBopa AsyxaTOMHbie 4>e- 

HOAbl MoryT 6bITb BblACJteHbl OTTOHKOH BOAbI B BaKyyMe, SKCTpaK- 

uaefl SyTHAaueiaTOM hah BbicaAHBaHneM, npnHeM nepBbin H3 sthx 
Tpex nyTefi OKa3aAca npeAnonraTeAbHee. rioAyneHHaH (JipaKUHH, 
npeACTa ba Hioma h co6oh CMecb AByxaTOMHbix c})eHOAOB, CAy>KHT 
OTAHHHbIM CbipbeM AAH H3TOTOBAeHH5I CHHTeTHHeCKHX CMOA 
h nAacTMacc. 

Oco 6 bifl HHTepec npeACTaBAfieT noAyneHHe snoKCHAHbix cmoa 
nyreM KOHAeHcauHH sthx cjjeHOAOB c snHXAopniApHHOM b meAon- 
hoh cpeAe. noAynaeMbie npn stom snoKCHCMOAbi He ycxynaiOT no 

CBOHM nOKa33TeAHM CMOA3M, nOAyneHHblM Ha OCHOBe AG(J)HU,HT- 
hoto AHcjieHHAOAnponaHa. XapaKTepHo, hto noAyneHHbie Ha cyM- 
MapHOH (j)paKUHH AByxaTOMHbix (jieHOAOB anOKCHAHbie CMOAbI 
HMeiOT 3HaAHTeAbHO MeHbUiyiO BH3KOCTb, HeM CMOAbI Ha AHlJieHH- 
AOAnponaHe c TeM >Ke coAepncaHiieM anoKCHAHbix rpynn. Pa3pa- 
60TKa TeXHOAOTHH nOAyneHHH SnOKCHAHbIX CMOA Ha OCHOBe cyM- 
MapHoft cjjpaKUHH AByxaTOMHbix cjieHOAOB 3HanHTeAbHo pacmn- 
pneT cbipbeByio 6a3y npoH3BOACTBa siiokchcmoa h no3BOAHeT bo 
MHOTO pa3 VBeAHHHTb npOH3BOACTBO 3THX CMOA B COBeTCKOM 
CoK> 3 e. 
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ITPHPOJJHblE KAPEMflbl YPAHA 
B MArMATIIHECKHX KPHCTAJIJIHHECKHX nOPOJJAX 
H HX POJIb B 0EPA30BAHIIH HE<DTH H BHTYMOB 

<I). fl. CanpMKHH 

(Bcecow3Hbiu uaijHHO-uccjiedoeaTejibCKuu zeoJiozunecKun uuctutxjt , 

Jlenumpad) 

npe£noJio>KeHHe o cymecTBOBaHHH npnpoAHbix xanfinaoR th- 
>nejibix MeiaJiJioB BnepBbie Bbicxa3aA JX. H. MeH^ejieeB. Hm 6 biAa 
C03AaHa TeopiiH HeopraHnnecxoro npoHcxo>KAeHHH ne(})TH. 
Jl. H. MeH^ejieeB AonycxaA npoHHKHOBeHHe boah BHjrrpb 3eMJin 
Ha 3HaHHTeJibHyio rjiy6HHy, rj\e, no ero mhohhio, HaxoAHAHCb xap- 
6njm TH>Kejibix MeTaji.aoB h, b nacTHocTH, xap6nA >xeAe3a. flpn 
B3 a H M O A^HCTB H H BOAbI C Kap6HAa'MH H o6pa30BbIBaAaCb Hecf)Tb. 

B 1896 r. MayccoHOM b Aa6opaTopHbix ycAOBHnx 6 hji noAynen 
xap6nA ypana. ZlaAee 6buio ycTaHOBJieHo cymecrBOBaHne AByx 
xap6HAOB ypaHa: moho- h AHxap6HA. MoHOKap6nA noAynaeTCH H3 
MeiaAJinnecKoro ypaHa h yrAepOAa npH HarpeBaHHH ao 2100°, 
a AHKap6nA ypaHa — npn 6cwiee bhcokoh TeMnepaType. Ecah 
yrjiepoA 3 aMeHHTb MeraHOM, to MOHoxapdHA ypana o6pa3yercH 
npH 6oJiee hh3khx TeMnepaiypax, nopnAKa 625 — 900°. JI,Hxap6HAbi 
o6pa3yK)TCH npn xeMnepaTypax CBbime 1000°. 

Kap6iiAbi ypaHa hbahiotch ncxAxmeHHeM H3 rpynnbi xap6HAOB 
THJKejibix MeTajuiOB h npH pa3AO»eHHH boaoh, pa36aBJieHHbiMH 
pacTBopaMH coJiflHofi, a3OTH0H h cepHOH KHCJioT AaiOT He aueTHJieH, 
a oxoao V 3 ra30o6pa3Hbix ynaeBOAopoAOB h okoao 2 / 3 >khakhx^h 
TBepAbix yrjieBOAOpoAOB. Pa3Hoo6pa3He npoAyxTOB B3aHMOAeft“ 
CTBHH KapdHAOB ypaHa C BOAOH 06'bHCHfleTCH H3MeHeHHeM BaAeHT- 
HOCTH ypaHa BO BpeMH pH3AO>KeHHH H paAHOaKTHBHbIM BOBAeft- 

CTBHeM ero Ha o6pa3yioiHHecH yrjieBOAopoAbi. 

HajiHHne Kap6nAOB ypaHa b MarMarHqecKHX xpHCTaAAHnecxHx 
nopoAax HaMH 6 hao ycTaHOBJieHo cAynaftHO. B oahom H3 TexTOHH- 
qecxHx pa 3 AOMOB CpeAHeft Abhh, rAe xoporno Bbipa>xeHa pyAHan 
ypaHOBan MHHepajiH3auHH, 6 hah HaHA^Hbi xoAOAHbie hctohhhkh 
c ra 3 OBbiA 0 AeHneM. Mo>kho 6hao npeAnoAaraTb, hto ra30BbmeAe- 

HHe CBH33H0 C 3p03H0HH0H AeHTeAbHOCTbK) 3THX BOA Ha KpHCTHA' 
AHnecxHe nopoAbi. ZIah npoBepxn 3Toro 6biAH oro6paHbi nopoAbi 
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pa3JiHHHoro neTporpa(j)mecKoro cocraBa h b JiaOopaiopHbix ycj\o- 
BH5ix npoBeAeHO hx pa3Jio>KeHHe cjiadonoAKHCjieHHOH boaoh. 

YcTaHOBJieHO, hto npn KOMHaiHOH TeMnepaiype ra 3 bi pa 3 Jio- 
>KeHHH ne coAep>Kai MeiaHa hjih coAep>Kai m/ibKo cjie^bi ero. 
npH HarpeBaHHH ao 80° nponcxoAHT 6ypHoe ra30BbiAejieHHe c no- 
BbimeHHbiM co^ep>KaHHeM MeiaHa. HeM 6ojibure ypaHa cojiepmm 
nopo^a, i€M 6ojibuie b ra3e MeiaHa. BbiJio TaioKe yciaHOBJieHO, 
hto Ha KOJiHnecTBeHHbiH bhxoa MeiaHa BJiHHeT cieneHb pa3Apo6 
jieHHOCTM nopoA. MeM TOHbme pa3Apo6jieHa nopo^a, TeM MeHbme 
bhxoa Meiana. 

npH HCCJie^oBaHHH codaBa noAnoraeHHoro ra3a b 3one pa 3 - 
jiOMa c ypaHOBoft MHHepa«iH3aii 1 HeH MeioAOM Macc-cneKrporpa(})HH 
6bijio ydaHOBJieHo npHcyTCTBHe b ra3ax, KpoMe MeiaHa, yuieBO- 
AopoAOB c BbicoKHM MOJieKyjiHpHbiM BecoM (42; 54—56; 69—70; 
83 — 84; 97 — 98; 111 — 112). KoJinnecTBo TaKHx yrjieBOAopoAOB 
b ra3e cociaBHJio 10" 2 — 10 _4 % no 06 'beMy. ripHcyiciBHe b ra 3 e 
yrjieBOAopoAOB c bhcokhm MOJieKyjinpHbiM BecoM HBJiHercH npH- 
3 HBKOM cymecTBOBaHHH b npHpoAHbix ycjioBHHx AHKapdHAOB ypa- 
Ha. npH pa3jio>KeHHH AHKap 6 HAa ypaHa o6pa3yeicn arajieH, koto- 
pbifl noA B03AeflcTBHeM oSpaaoBaBineHCH thapookhch ypaHa 
noJiHMepH3yeTC5i c o6pa30BaHHeM MOJieKyji BHcoxoro MOJieKyjinp- 
Horo Beea (56, 84, 112). MoJieKyjibi c npoMe^yioqHbiMH MOJieKy- 
jinpHHMH BecaMH (42, 70, 88) yKa3biBaiOT Ha to, hto b npoueccax 
nojiHMepH 3 au,HH npHHHMaeT yqacrae TaioKe h MfeiaH. Ha bo 3 mo>k- 
Hodb nojiHMepH3auHH yrjieBOAopoAOB noA B03AeftcTBHeM paAHo- 
aKTHBHOH 3 MaHau,HH yKa 3 biBaeT IIIjie 3 HHrep h Apyrne HCCJieAOBa- 
TejiH. 

Flpouecc nojiHMepH3auHH He 3aKaHHHBaeTCH c o6pa30BaHHeM 
yrjieBOAopoAOB MOJieKyjiapHoro Beca 112, a HAei Aajibine c o6pa- 
30B3HHeM >KHAKHX H TBepAbIX yiVieBOAOpOAOB. Ha 3TO yKa3bIBaiOT 
MHoroqH'CJieHHbie (fiaKTbi Haxo>KAeHHH yrjieBOAopoAOB b KpHciajuiH- 
qecKHX nopoAax THna TyxojiHTa, KapfiypaHa, Kap6yuepa He^Teno- 
Ao6hhx yrjieBOAopoAOB h HecJ)TH. 

BbimeH3Ao>KeHHoe Aaei ocHOBaHHe yiBep>KAaTb, hto BbicKa 3 aH- 
Hoe R. H. MeHAeJieeBbiM npeAnojio>KeHHe o cymecTBOBaHHH b npn- 
poAHbix ycjioBHHx Kap6HAOB MeiajuroB HBJiHercH peaJibHofl AencT- 
BHTejibHocTbio. KapSHAbi TH>KeAbix MeiajiJioB, b HacTHOdH ypaHa, 
He o6H3aiejibHo aoji>khm HaxoAHTbCH Ha 6ojibuiHX rjiy6HHax. Ohh 
M oryT HaxoAHTbCH b MarMaTHnecKHx KpHCTajiJiHHecKHx nopoAax, 

BblXOABIUHX Ha 3eMHVK) TIOBepXHOCTb. 

npoBeAeHHbie HccjieAOBaHHH hbjihiotch nepBbiM rnaroM k no- 
ciaHOBKe 6oJiee iimpoKoro H3yneHHH MarMaTHHecKHx nopoA Kaic 
MaiepHHCKHx Hec})Teo6pa3yiOLUHx nopoA- 
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K Bonpocy O 3AK0H0MEPH0CTHX 
IIPOIJECCA KOKCOBAHHH yrJIEH 

M. JI H C H H 

(XuMUKo-Mera.iAypiuHCCKuu uhctutijt 3anadH,o-Cu6upcKoio ordeAenun 
AH CCCP, Hoeocu6upcK) 

B pemeHHH aKTyajibHOH npo6jieMbi uiHpoacoro HcnoJibsoBaHHH 
s npoH3BOACTBe uoMeHHoro KOKca ra30Bbix yrjieft BocToxa crpaHu, 
b CBH 3H c orpoMHbiM pa3BHTHeM raM nepHOH MeTajiJiyprHH H XH- 
MHMecKoft npoMbmiJieHHOCTH, HMeeT cymecTBeHHoe HaynHoe h 
npaKTHqecKoe 3HaneHHe 3auaHa ycT a ho b ji en h h o 6 iuhx 3aKOHOMep- 
HocTeH peajibHoro npouecca KOKCOBaHHH yrjien (MaKponpouecca) . 

C jio jk h ocTb h HeH 3 BecTH 0 CTb xHMHnecKoro cocTaBa yrjien, pa 3 - 
Hoo 6 pa 3 He hx cbohctb, HeHaoTepMHraocTb npouecca, cneuntJmKa 
ra 30 Bbix yrjieft h up. uejiaiOT iiohth HeB 03 M 0 >KHbiM npnMoe ncnojib- 
30 BaHHe MeTO^OB opraH.H'qeCKofi XHMHH H XHMHHeCKOH KHHeTHKH 
HH.UHBH^yajibHbix peaKUHH. riosTOMy b noHOKax cneuHajibHbix Me- 
TOtfOB HCCJie^OBaHHH 6 bIJIH IIpHMeHeHbl B nepBOM npn 6 jIH 3 KeHHH 
-MeTOAbi TeopHH nojxo 6 m, oootieHHo HHTerpajibHoro -iioao6hh, h 
MeTo^bi cTaxHCTHqecKoro HCCJieuoBaHHH (o 6 o 6 meHHbie xapaxrepH- 
cthkh npoueccoB). 

Pe 3 yjibTarbi nepBbix BccjieuoBaHHH paocMaipHBaioTCH no TpeM 
BonpocaM: o 6 iuan cxeMa npouecca KOKCOBaHHH yiviefi; npn 6 op 
(ycTaHOBKa) ; MeTOAbi aHajiH3a, o6o6meHHH h pe3yjibTaTbi hx. 

npeACTaBJieHa o 6 iuan cxeMa npoueoca KOKCOBaHHH yrjien xax 
KOMnjieRca renjiOBbix, xhmhh6ckhx h (})H 3 HK 0 -xHMHHecKHx npouec- 
cob. OHa no 3 BOJiHJia orreHHTb cneuH(J)HKy KOKCOBaHHH b npouecce 
nnpoAH 3 a ToruiHBa, ycMOTpeTb neibipe rpynnbi BO 3 M 0 )KHbix npHH- 
unnnajibHbix Tex h o jtoth n ecKnx cxeM npouecca no neTbipeM npH- 
3 H 3 K 3 M h Bbipa 3 HTb npouecc o6iuhm ypaBHeHHeM; 

/c = ^(T,r,v f £/) t (1) 

rue K — kokc, ero cBoftcTBa, t — BpeMH, T — TenJioBbie npoueccbi, 
V — XHMHTOCKHe npOUeOCbl, U — ■ <|)H 3 HKO-XHMHHeCKHe H3MeH0HHH 
KOKcyeMoro cjioh. 
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no TpeSoBaHHio cxeMbi n ypaBHennH (1) n cc ji en o b a h bi cboh- 
CTBa npoMbiuuieHHoro KOKca /C, KaK onpeuenneMoro coctohhhh b- 
ypaBHeHHH (1), h pa3pa6oiaHbi 'Ha ocnoBe Teopnn ho,ho6hh npn- 
6op ujih TepMHHecKoro H3yneHHH yryien nTY-4 c 3 arpy 3 KOH yrjin 
no l K3 u jiaSopaTopHaa ycTaHOBKa. Ohh hosbojihjih CHHMaTb b 
KOH eHHOM h AHHaMnqecKOM Bujie xapaKTepHCTHKH onpenejinioLUHx 
coctohhhh npouecca (1): t h T, V — KaK CTeneHb h cKopocTb npe- 
BpameHHH yrjin no JieTyqHM, cMOJie, ra3y, nnporeHeTnqecKOH Boue 
H Up., U — KaK (J)H3HKO-XHMHqeCKH6 H3MCHeHHH cpenbi no ynejib- 
HOMy oSneMy, BHyTpeHHen Hanpn^eHHocrn, bh3Kocth, a TaioKe 
aHajiH3npoBaTb pesyjibTax no KOKcy h BceM xHMnnecKHM nponyK- 
raM. 

nyTeM KpHTepnajibHoro anajiH3a Tenjioo6MeHa b KOKcy omom 
cjioe (KpniepHH roMoxpoHH octh Oypbe b nmerpajibHOM bhuc) 
noKa3ano, uto noBbiineHne othocht e ji b ho h cpeuHen HmerpaJibHOH 
TeMnepaTypbi cjioh nocraToqHo nonqHHHercH sKcnoHeHUHajibHoft 
3 a k oho m e p h oct n peryjiHpnoro TennoBoro penuma T. M. KoHnpa- 
TbeBa. 

npHHHB, mto b H3yqaeMOM npouecce pacnpenejieHHe sHeprnH 
nponcxo^HT no 3aKOHy EojibUMana npn ycpeuHeHHOM 3HaqenHH 
c})aKTopa BojibUMaHa h npn o6o6iueHHOM 3HaqeHHH K03(})(J)HUHeHTa 
CKopocTH npouecca co* Mbi cocTaBHJiH ajih xHMnqecKoro npeBpa- 
LUeHnn yrjin {V) KHHeTHqecKoe ypaBHeHHe 

dV — E * 

— = o) # [^(t)]./(1 — V) - M^e ) ./ (1 — V), (2) 

MeTouoM xeopHH HHTerpajibHoro nono6HH npeo6pa30BaHHoe b 
ypaBHemie ^ynKUHonajibHoft cbhbh 

T k 

= = [/ (x)] , (3) 

To 

rue B 0 ecTb o6o6iueHHbin HHTerpajibHbiH KHHeTHuecKHH KpHTepHH. 
06pa6oTKa no (3) onbiTHbix uaHHbix (K) npimejia k CTponHbiM 
napafionnqecKHM 3aBHCHM0CTflM. 

PaccMOTpemie c})H3HqecKoro cMbicjia KpHTepnn B + c ncnojib30- 
BaHneM uaHHbix BpeniMaHa noKa3ajio, mo oh HBJineTCH 6e3pa3- 
MepHbiM BbipanceHneM ocjxjieKTHBHOH paSora aKTHBaunH h onpe- 
ueJineT co6oh CTeneHb npeBpaiueHua yrjin b kokc, a ero K 03 (f)(})H- 
UHeHT to* — nepeMenHOH MoiunocTbio stoh paOoTbi n onpen ejmeT 
HHTeHCHBHocTb, KnHemKy 3 Toro npeBpameHHH, BJIHHH Ha KaqeCTBO 
nponyKTOB KOKcoBaHnn. TaKoe o6o6meHne OTKpbiBaeT bo3mo>kho- 
cth aHaJiH 3 a peajibnoro npouecca KOKcoBamiH. ycTaHOBJieno, hto 
OTH ocHTejibHoe yuejibHoe KOJinnecTBo Jieryqnx nponopUHOHajibHo 
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o6o6m,eHHOMy K03(})(j)HUHeHTy 

E 

(4) 

3 to ypaB'HeHHe no3BOJiaeT onpeAejiHTb o6o6meHHbie 3Hepr«H ax- 
THBauHH pcajrbiioro npouecca kokcob3hhh 0T,nejibHbix yr/ieft it 
LLIHXT (E ,). 

06pa6oTaHbi TaxjKe onbiTHbie .naHHbie H3MeHeHHH <J)H3 Hxo-xh- 
MHHeCKHX CBOHCTB CJIOH KaK 4>yHKHHH V = ty(BJ H BbinOJIHeHbl 
conocTaBJieHHH pe 3 yjibiaTOB no K, T, V, U, B t . 

Heo6xoflHMO oTMeTHTb, MTO nepBbie j>e 3 yjibTaTbi He n.aioT noxa 
OKOHnaTejibHoro peiueHHH nocTaBJieHHoft 3aA3HH. 
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JIHrHHTbl 3AKAPIIATbfl, 

HX COCTAB H nYTII HCII0JIb30BAHHH 

A. M. KypninKo 


(y^ceopodcKuu eocydapcTeeuiibtu ynueepcurer) 


JInrHHTbi — pa3HOBHA'HocTb 6ypbix yrjieft — b 3HaHHTejibHbix 
^ojiH^ecTBax 3aJieraioT b HeApax 3aKapnaTCKoft o6jiacTH. B He- 
“CKOJIbKHX MeCTOpO^eHHHX 06 jiaCTH Be^eTCH JIpOMbUHJieHHaH A 0- 
’6bma hx c nacjieAyiomHM HcnojibaoBaHHeM b KanecTBe TonjiHBa 
jum MecTHofi npoMbmiJieH'HocTH h b 6biTy. H3-3a BbicoKoro coAep- 
j«aHHH BJiarH (35 — 63%) h 30Jibi (21 — 45%) JiHrHHTbi hbjihk>tch 
TOnJIHBOM HH3KOKajIOpHHHbIM (1300 — 1800 KCiA) . Flo 3T0H lip HUH - 
He npeACTaBJiHercH Ba>KHbiM H3bicKaHHe hhhx, 6ojiee pai;HOHa^b- 
HblX nyTefi HCII(>JIb30BaHiHH JIHrHHTOB. C 3T0H UeAbK) HaMH npoBe- 
A^ho H3yneHHe xHMHnecKoro oociaBa jihfhhtob HecKOJibKnx MecTO- 
po^AeHHH: HjibHHUKoro, KopojieBCKoro, Bepe3HHCKoro h y>KropoA- 
CKoro; H3yneH npouecc noji y kokco b a h h h , npoBeAeno H3BJieHeHHe 
i 6HTyMOB, nojiyneHHe ryMaTOB h ryMHHOBbix khcjiot H3 hhx. 

npn H3yneHHH 3JieMeHTapHoro caciaBa jihfhhtob HaMH ycia- 
HOBJieHo, hto coAepncaHHe yrjiepoAa (b %) KOJie6jieTca b npeAe- 
.jiax 49,1—50,0, BOAopoAa 3,95—4,25, KHCJiopoA.a 19,65—20,56, 
a30Ta 0,91 — 1,15 h cepbi 2,14 — 3,79 b nepecneie Ha cyxyK) Maccy 
AHrHHTa. CneKTpajibHbiM aHaJiH30M yeTaHOBJieHO coAep>KaHHe b 
JiHrHHTax MHKpo3JieMeHTOB: Ko6ajibTa, MeA«, MapraHua, BaHaAHH, 
BOJib^paMa, AHHKa, 6opa, THTana, a/iOBa h Ap.; coAep^aHHe 
HOAa — b KOAHHecTBe 1040 — 1300 e% h Ko6ajibra 310 — 450 a%, 
KapoTHHa okojio 1,0 Mr%, a ryMHHOBbix khcjiot 12 — 18% Ha 
•cyxyio Maccy. 

npH npoBeAeHHH npouecca nojiyKOKcoBaHHH jihfhhtob b Jia6o- 
paTopHOH peTopie eMKOdbio 4 a npn TeMnepaiype 550° nojiyneHbi 
cjieAyioiAne BbixoAbi npoAyKTOB (b % b nepecneie na cyxofi 
yrojib): nojiyKOKca 55,0 — 58,0, nepBHHHOH cmojih 5,37 — 5,73, iioa- 
cMOJibHOH BOAbi 14,27 — 18,31, ra30B 21,23 — 21,9 (150 — 170 a/kc 
yryin) . 

3ojibHOCTb nojiyHeHHoro noJiyKOKca 19,9—30,1%, a TeruiOTBop- 
Han cnoco6HocTb ero 3730 — 6373 kcla. 

llpH npoBeAeHHH (J) p a KAMO H H OH pa3FOHKH nepBHHHOH CMOJIbI 
nojiyneHbi BbixoAbi ( B %) : 1) £° 170° — 5,6 — 5,89; 
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2) 170— 230°— 19,1— 23,1; 3) 230— 300°— 41,13— 52,41: ocxaxoK 
(nex) — 25,23 — 26,57. nepBHraaa cMOJia coAep>KHx cjieHOJioB ao 
21%, napa<j>HHa 12 h rBaaKcwia 3%. 

Ta3bi nojiyKOKCOBaHHH HMeior cJieAyiomHH cocTaB (b %) : cepo- 
BOAopoAa 21,7—21,9, AeyoKHCH yrJiepoAa 8,7 — 13,3, Mexana 
28,3—34,47, HenpeAejibHbix y r ji e bo ao po aob 1,5 — 1,6, BOAopoAa 
5,26 — 7,8, okhch yrjiepoAa 10,85 — 12,0 KHCJiopoAa 5,0 — 5,9, 
a30Ta 10,4—11,12. TenjioxBopHan cnoco6Hoexb ra 3 a 3920— 
3946 kcui . 

npH HCCJI€AOBaHHH 6HTyMHH03HOCTH JIHrHHXOB H3MH yCXaHOB- 
JI 6 H 0 , HXO BbIXOA 6 HXyMOB 3 BBHOHT OX II p HM eHH eM bl X paeXBOpHXe- 
jien h HBJineTCH MaKCHMaJibHbiM (b KOJimecTBe 8%) jxjm JinrHHxa 
HjibHHUKoro M 6 CTopo>KAeHHH npH npHMeHeHHH b KanecTBe pacxso- 
purejin axHJioBoro onnpxa h 6 eH 30 Jia b cooTHomeHHH 1:1. npH 
oSeCCMOJIHBaHHH Cbiporo 6 HTyMa CMeCbJO MeXHJIOBblH CTlHpT — 

6eH30Ji b cooTHomeHHHX 10 : 1 BbixoA 6 HTyMa AocTHraer 71,4%. 
npH p a (}) H H H p O B a H HH o6eCCMOJI6HHOrO 6«TyMa XpOMOBbIM aHrHA- 
pHAOM BbixoA MOHTaiHBOCKa cocxaBJiaex 90%. TeMnepaTypa njiaB- 
jieHHH nojiyHeHHoro MOHxaHBQCiKa no KpaMep-CopHOBy paBHa 
70,0°; KHCJiOTHoe hhcjio — 120; s^npHoe hhcjio — 37,4; hhcjio 
OM biAeHHH — 157,4. H 3 o6eccMOJieH'Horo 6nxyMa BbiAeJieHbi TpH 
BbicuiHe jKHpHbie KHCJioTbi cocTaBa: C 23 H 46 O 2 ; C 25 H 50 O 2 (rneHo- 
Ban), C 31 H 62 O 2 (MejiH 3 HHOBaH) . 

JlnrHHTbi 3aKapnaTbH coAepntax b CBoeM cocTaBe MHKpoajie- 
MGHXbl (iiOA, KoSaJIbT, U.HHK, 6 op H Ap.)> KBpOTHH H KCa'HXOCjlHJIbl, 
a TaioKe 3HaHHxejibHbift npaueHx ryMHHOBbix khcjiot, noaxoMy ohh 
hbjihiotch ueH'HbiM opraHo-MHHepaJibHbiM TyKOM aah MaJioryMyc- 
Hbix noA30JiHCTbix hohb 3aKapnaTbH h b KanecTBe cTHMVJiHpyio : 
mux Ao 6 aBOK b nHmeBofi paunoH AOMaiiiHeft nxHUbi h cBHHen. FIo- 
JlOHtHTeJIbHblH 3(|>(})eKT npH npHMeHeHHH JIHrHHTOB B CeJIbCKOM xo- 
3 HHCTBe, nepBHH'HOH JIHTHHTHOH CMOJIbI B KaHeCTBe HHCeKTO(jjyHrH- 
cHAa ajih 6 opb 6 bi c BpeAHTejiHMH caAOB noATBep>KAeHo onbiTaMH, 
npOBeAeHHbIMH BaXTHtHCKOH BOHaJIbHOH OHblTHOH CeJIbCKOX03HHCT- 
BeHHOH cTa'HuneH h yxtropoACKH-M oTKopMOHHbiM myHKTOM TpecTa 
CTOJIOBbIX H peCTOpaHOB. 

OenoAbHbie (j)paK.UHH nepBHHHOH jihxhhthoh CMOJibi ofijiaAaioT 
BHCOKHMH 6 a KTe p HUH A H bl M H CBOHCTB8MH, HTO nOATBepJKACHO HC- 
CJieAOBaHHeM, npoBeAeHHbiM MHKpofiHOJiorHHecKOH jiaSopaxopHefi 
y>KropoACKoro roc. yHHBepCHxeia. 

TaKHM o6pa30M, JinrHHTbi 3aKapnaTbH mo>kho Hcnojib30BaTb 
He TOJibKo b KanecTBe MajioueHHoro xonjiHBa — ohh npeAcxaBJin- 
K)X 3HaHHXeJIbHbIH HHXepec KaK Cbipbe AJIH nOJiyKOKCOBaHHH, no- 
jiyneHHH 6nxyMOB, ryMaTOB h ryMHHOBbix khcjiot h jxjih KOMnjieKc- 
Horo HCnOAb30BaHHH HX KaK TaKOBbIX H KaK npOAyKXOB HX XHMH- 
qecKOH nepepa 6 oxKH b cejibCKOM xo3HHCTBe. 
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K TEOPHII CnEKAHHfl YrJIEH 

H. C. r p H 3 H O B 

(BocTOHHbiu HayHHO-uccjiedoeaTeAbCKuu ydjiexuMimecKuu uncTuryT, 

CeepdjioecK) 

BsaHMOAeHCTBHe yrojibHbix 3epeH npH kokcobshhh inpeACTaB- 
jineT co6oft oahh H3 bhaob reTeporeHHoro npouecca, jxjih cxopocTH 
KOToporo pemaiomee 3Ha*ieHHe HMeex BejiHHH'Ha noBepxHocTH co- 
npHK 0 CH 0 B 6 HHH (j)a3. ^pH 3TOM B Xa>KAbIH AaHHblH MOMGHT BO 
B 3 aHM ojxeHCTBHH ynacTByeT He Bee xoJiHHecTBo 3epHeHHoro TBep- 
Aoro 'Hjth nJiacTOTecKoro BemecrBa, a jihihb noBepxHocTHbie uone- 
Kyjibi Tejia. 

Tax >xe xax h MHorne Apyrne njiacTHqecxne TeJia, cocTOHmHe 
H3 BbicoxoMOJiexyjiHpHbix BemecxB, pa3MHrqeHHbie yrojibHbie 3epHa 
CpaiUHBaiOTCH BCJieACTBHe AH(j)C})y3HH nOBepXHOCTHbIX MOJiexyJI — 
njiacTHHecxoro cBapHBaHHH hjih BCJieACTBHe npHjmnaHHH x TBep- 
AOH nOBepXH-OCTH. 

JlioSoe H3MGHeHHe yrjien b npoueoce xoxcoBaHHH ecTb pe 3 yjib- 
TaT mx TepMHHecxoro pa 3 Ji 05 K©HHH. CorciacHo AaHHbiM 06 H3MeHe- 
hhh peaxuHOHHoft ciioco6hocth yryieft npn TepMHHecxoM pasAo>xe- 
hhh, nocJie^Hee npe^cTaBJineT co6oh pnA nocJieAOBaTejibHo npoie- 
xaiomux peaxuHH THna uennbix, H 3 xoTopbix xantAan OTBenaeT 
onpeAeAeHHOMy ypoBHio TeMnepaTypbi. CnexaHHe HBJineTCH cjieA- 
CTBHeM 3 THX peaxuHH h ocymecTBJifleTCH B ABa 3 Tana. BHanajie 
6jiaroAapn TeneHHio pa 3 MHrneHHbix 3 epeH MejKAy hhmh yeraHaBJiH- 
BaeTCH Heo6xo-AHMbiH xoHTaxT, nocjie nero cMbixaiomHecH norpa- 
HHHHbie MOAexyjiHpHbie cjioh coo6ma BOBJiexaiOTCH b uenHVfo pe- 
axu,Hio npn TepMHHecxoM pa 3 Jio>xeHHH. B pe 3 VJibTaTe Ha rpaHHue 
ycTaHaBJiHBaeTCH o6man ajih Aec{)opMHpoBaHHbix 3 epen jxecTxaH 
npocxpaHCTBeHHaH cipyxTypa. 

Me>KAy 3 epHaMH oAHHaxoBoft MHxpocTpyxTypbi rpaHima cne- 
XaHHH HOBHAHMa. HaoSopOT, Men<Ay paSHOpOAHbIMH, B TOM HHCJie 
BHTpHTOBbIMH 3epHaMH, COXpaHHeTCH rpaHHUA, BHAHM,OCTb XOTO- 
POH BOA MHXpOCXOBOM 06 yC^ 0 BJieHa pa 3 JIHHHOH CTpyXTypoft co- 
npHXacaiOmHXCH 3epeH. H3BeCTHO, HTO OTJIHHHTeAbHbie npH3HaXH 
MHxpocTpyxTypbi yrJieft coxpaHHiOTCH Tax>xe mocJie axcTparnpo- 
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Ba'HHH, OKHCJieHHH H np. H, CJieAOBaTeJIbHO, 33BHCHT OT OCTaTOHHOH, 
t. e. 6 ojiee noAHMepH 30 BaHHOH, nacTH BemecTBa, npeogjiaflaromefi 
b njiacTH^ecKofl Macce yrAH. 

Bropofl cjiyaaft — cpamuBaHHe nyieM npHAHnaHHH k TEepAOH 
noBepxHOCTH 3epeH HeoneKaiomHXCH BKjnoneHHH oSycjioBJieno Aeft- 
CTBHeM nOBepXHOCTHbIX CHA, BbI3bIBaeMhIX SJieKTpOCTaTHHeCKHM 

npHTHJKeHHeM. Kan noKa3biBaioT Ha6AK>AeHHH, onpeaeJieHHaa 
p 0 Ab npHHaflJie>KHT TaKJKe MexaHHnecKOMy 3 aKAHHHBaHHio oxpy- 
jKaK>men nAacTiraecKOH Maccbi b nopax h .MHKpomeAHx TBepAbix 
HanojiHHTejieH. He^ocTaTOHHoe cManHBaHHe TBepAoft noBepxHOCTH 
b xone TepMunecKoro pa3AO>KeHHH npenaTCTByeT yeraHOBAeHHio 
nponHbIX XHMHMeCKHX CBH3eft. 

n P H noMOlUH MeTOfla iioao6hh BbiacneHo, mo nponnocTb npn- 
JIHnaHHH K TBepAOH nOBepXHOCTH TeM BbUIie, HCM MeHbLIie BH 3 K 0 CTb 
n^acTHnecKOH Maccbi yrAH h Sonbrne CTaTHnecKoe AaBAeHHe. 3 to 
npaBHJio mo>k€t SbiTb HapymeHO, earn yrAH paBHofl bh3Kocth b 
n^acTHaecKOM coctohhhh pa3AHnaiOTCH no neTporpacjjHHecKOMy co- 
craBy. YroAb, neTporpa^nnecKH MeHee oahopoahhh, coAepx<HT 
MeHbine BemecTBa, onoco6Horo paaMHrnaTbCH (ho 6ojiee TCKyne- 
ro), nosTOMy oho mpacxoAyeTCH npn MeHbuieM KonHnecTBe to- 
meft Ao6aBKH. 

npoHHOCTb cneKaHHH, ocymecTBAfleMoro HCKJiioHHTeJibHo nyTeM 
npHJiHnaHHH k TBepAoii noBepxHOCTH, no pHAy npH3H3KOB BcerAa 
HH>Ke npOHHOCTH nJiaCTHHeCKOrO CBapHBaHHH. 

CneKaeMOCTb yrAefi ecTb npH3H3K npoHHOCTH noBepxHOCTHoro 
npHCTaBa'HHH yroAbHbix 3epeH. EIosTOMy cneKaeMocTb oTpaHiaex 
AHuib oahh H3 ajieMeHTOB npoHHOCTH nopHCToro Ten a Koxca. ITo- 
cneAHHH 33BHCHT TaKJKe ot TBepAOCTH MaTepHana h TOAiiiHHbi CTe- 
hok nop. Eme b MeHbmeft cTeneHH cnexaeMOCTb OTpawaeT npon- 
HOCTb KycKOBoro Koxca, KOTopaa b 3HaHHTeAbHoft Mepe onpeAena- 
eTCH COnpOTHBAetlHeM KOKCa BHyTpCHHHM HanpHJKeHHHM. 

OnpeAcncHHe cneKaeMocra yrneft HMeeT snanenHe Ann anann3a 
yCAOBHH (jjOpMHpOBaHHH KOK.C3 H AAH 3aB0ACK0T0 KOHTDOAH HX 
nOCTOHHCTBa. npH 3aAaHHbIX CKOpOCTH HarpeBaHHH H AaBAeHHH 
cnexaeMocTb ecTb (jjyHKUHH TeKynecTH h TeMnepaTypnoro HHTep- 
Bajia (npoAOAJKHTeAbHOCTH) pa3MHrneHHH. 3th napaMeTpbi xa- 
paKTepn3yiOT see Apyrne npoHBAeHHH nAacTHnecKoro coctohhhh 
yrAen: Tomnnny nnacTHnecKoro caoh, BcnyHHBaHHe, ra3onpoHHU.a- 
eMocTb — h nosTOMy hbahiotch onpeAeAHiomHMH npH3naKaMii 
cneKaHHH yrnen. 
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XHMHHECKAfl nPHPOflA TyMHHOBblX KHCJIOT 
C.C.flparyaoB 

(MoCKOeCKUU TOP0HHOU UHCTUTyr) 

TeoperavecKHe paSoTW no H3yHeHHio crpocHHH ryMHHOBbix 
khc^iot b HacTOHmee BpeMH npHoSpeTaioT npaKTHHecKoe 3HaneHHe 
B CBH3H C HOBbIMH B3TJIHAaMH Ha pOJIb ryMHHOBbix KHCJIOT B yAo6- 
peHHH paCTeHHH, Ha HX $H3HOJIOrHHeCKyiO POJIb B JKH3HH paCTeHHH. 

ryMHHOBbie KHCJIOTbl Onpe^ejIHlOT o6bIHHO K3K TeMHOO'Kpa- 
weHHbie KOJiJioH/iHbie BemecTBa, pacTBopHMbie b mejionax h BHOBb 
Bbina^aiomHe H3 mejioHHoro pacTBopa npH noAKHCJieHHH. Ilpn stom 
tiepBUH npH3H3K — paCTBOpHMOCTb B meJIOHaX — CHHTaercn o6h- 
saTejibHbiM, Handojiee xapaKTepHbiM npH3H3KOM. B nocjieAHee Bpe- 
mh HaftAeHbi pacTBopHTejiH aah ryMHHOBbix khcjiot, He oSnanaio- 
mne mejioHHbiM pH. Cojih mejiOHHbix MeTajuiOB ryMHHOBux khc- 
jiot paCTBOpHIOTCH B BOAe T3K *e, K3K H mejIOHHbie COJIH MHOTHX 
ApyrHX OpraHHHecKHX KHCJIOT. IJ,BeT ryMHHOBbix KHCJIOT B 33BHCH- 
mocth ot pH MeHnexcH ot CBeTJio-KejiToro ao noHTH nepHoro, Tan 
hto h 3tot npH3H3K He xapaKTepeH. KoAAOHAHoe cocTOHHHe — eme 
SoJiee 'HexapaKTepHbiH npH3H3K. O 6i>eAHH h io ihh m npHSHaKOM pac- 
CMaTpHBaeMUX BemeCTB HBJIHeTCH TO, HTO OHH o6pa3yiOTCH npn 
ryMH(J)HKaiUHH, t. e. b pe3yjibTaTe npouecca, npn KOTopoM opraHH- 
necKoe BemecTBo H3BecTHofl CTpyKTypbi npeBpamaeTCH b BemecTBO 
HeH3yneHHOH cTpyKTypu, ho cnocoSnoe Jiynme npoTHBocTOHTb bo 3- 
AefiCTBHK) XHMHHeCKHX H. 6HOJIOrHHeCKHX areHTOB. 

B npnpoAe ryMHHOBbie khcaoth o6pa3yioTCH sciOAy, rAe TOJibKo 
pacTHTejihHHe h >KHBOTiibie 0CT3TKH noABepraiOTCH pa3jio>KeHHio: 
B noHBe, TopiJje, 6ypoM yrjie h t. n. KoJinnecTBo yrjiepoAa, cbh33h- 
Horo b ryMHHOBbix KHCJiorax ToptfiOB, 6ypux yrjieft h hohb, npHMep- 
HO B HeTbipe pas a npeBocxoAHT koji»H6ctbo yrjiepoAa, cBHsaHHoro 
b opraHHHecKOM BemecTBe Bcex paCTeHHH h WHBOTHbix na aceM 
3eMHOM iuape. Pa3Hoo6pa3He npnpoAHbix ryMHHOBux khcjiot thk 
B eJIHKO H B TO Hte BpeMH BblACJICHHe HX BCJieACTBHe BeCbMa AerKoft 
H3MeHneMocTH Tax 33TpyAHHTejibHo, hto H3yneHHe hx TpeSyeT oco- 
6oro noAXOAa. 

C tohkh 3peHHH coAep>KaHHH cjivHKHHOHanbH bix rpyinn ryMHHo- 
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Bbie KHCJIOTbl — 3 TO OKCHOKCOKap6aHOBbie KHCJIOTbl. Flo CTpOOHHIO 
MOJieKyjibi ohh hbjihiotch reTeponojiHKOHAeHcaTaMH. B ryMHHOBbix 
KHCJiorax, Bbi^ejieHHbix H3 6ypbix yniefi, coAepmaHHe yrJiepoAa He- 
npepbiBHo B 03 pacTaeT npw nepexoAe ot 3eMJiHCTbix 6ypbix yrjiefi k 

6jiecTHiuHM ot 60,86 ao 71,0%, BOAopoAa — ot 5,03 ao 3,97%; co- 
AepntaHHe aeoTa ajih 6ypbix yrJiefi rioAMOCKOBHoro paftoHa KOJie6- 
jieTCH ot 1,43 /jo 2,10%. TaKoe 3HawrejibHoe pa3HOo6pa3He 3Jie- 
MeHTapHoro cocTaBa 6ypoyro;ibHbix ryMHHOBbix khcjiot HCKjnonaeT 
B 03 MO 5 KHOCTb RJIH HHX eAHHOH CTpyKTypHOH (})OpMyjIbI. OneBHAHO, 
hto KajK^OMy rany 6ypoyroJibHbix ryMHHOBbix khcjiot 6y.fl.yT 
COOTBeTCTBOBaTb pa3Hbie (j)°P MbI CTpOeHHH, pa3JIH^aK)lUHeCH KaK 
no KOJinnecTBy h xapaKTepy (JiyHKUHOHajibHbix rpynn, Tax n no 
CTpoeHHio reTepon.HKjiOB n Apyrnx KOJibnarax chctcm, bxo^5Hh.hx b 
MOJ iexyjiy. 

C uejlbio BbIHCHeHHH, K3KH0 MOHOMepbl ynaCTByiOT B peaKUHH 
KOH^eHCaUHH npH o6pa30BaHHH ryMHHOBbix KHCJIOT, MbI H3ynaJIH 
CTpoeHHe ryMHHOBbix khcjiot Ha npHMepe TopcJ)HHbix ryMHHOBbix 
KHCJIOT, TaK KaK XOTH MbI H He 3HaeM BCerO KOMnJieKCa 6BOXHMH l ie- 
CKHX npOUeCCOB, npOHCXOAHIUHX npH TOp(})OBaHHH, HO MbI HO Kpafi- 
Hen Mepe HMeeM B03M0>KH0CTb HCCJie^OBaTb cocTaB Top4)Oo6pa3o- 
BaTejieft. 

MeTOAOM xpoMaTO(f)OTorpa'(J)HpoBaHHH hbmh HccJieAOBaH cocTaB 
reMHuejijiioji03 rjiaBHenuinx bhaob pacTeHHH-Topc})oo6pa30BaTejieH, 
Bcero okojio 15 bhaob. Oco6biH HHTepec npeACTaBjimoT ajih Hac 
Top4>oo6pa30BaTejiH BepxoBbix TopcfiOB — cifiarHOBbie mxh. 3Han 
co^ep>KaHHe b cocTaBe Mxa yrjieBOAOB, yponoBbix khcjiot h 3Han 
ero 3JieMeHTapHbiH cocTaB, mo>kho yrBep>KAaTb, hto stot mox co- 
jjepjKHT okojio 30—40% BemecTB apoMaTHnecKon npnpoAbi, koto- 
pbie MoryT bohth b cocTaB MOJieKyjibi ryMHHOBbix khcjiot b npouec- 
ce KOHJieHCaUHH. npH 3T0M AOJI>KHbI 6bITb npHHHTbl BO B'HHMaHHe 
BemeCTBa, BHOBb CHHTe3HpOBaHHbie pa3JIHHHbIMH BHJiaMH HH3IUHX 
rpn6oB, aKTHHOMHueTOB, neHHUHJijioB h AP- 06pa30BaBmnecH re- 
TepouHKJinnecKHe coe^HHeHHH Hapn^y c o6pa3yiomHMHCH npH koh- 
^eHcauHH TaKHce aojdkhm bohth b cocTaB MaKpoMOJieKyjibi ryMH- 
HOBbix khcjiot. TaK KaK HeKOTOpbie BHAbi Penicillium o6pa3yioT 
Bem;ecTBa, HMeiomHe ceMHHjieHHbie KOJibixa, npoH3BOA’Hbie Tpono- 
JIOHa, TO MO)KHO npeAnOJIOHCHTb, HTO npOH3BOAHbie TponOJIOHa mo- 
ryT HaxoAHTbcn b nonBax h Topcfiax KaK b BOAopacTBopHMOH 4>paK- 
UHH, raK h BXOAHTb b cocTaB MaKpoMOJieKyjibi ryMHHOBbix KHCJIOT. 

TaKHM 06pa30M, ryMHHOBbie KHCJIOTbl H3 pa3JIHHHbIX TOp4>OB 
THK>Ke AOJI>KHbI OTJIHHaTbCH pa3'H006pa3HeM. 3x0 nOATBepjKAaeTCH 
npoBeAeHHbiM hbmh H3yneHHeM pHAa ryMHHOBbix khcjiot. Mbi on- 
peAeJiHJiH coAeipHcaHHe (J) yHKUH o h a ji b h bix rpynn mctoaom mcthah- 
pOBaHHH (MeTaHOAOM + HC1, AHMeTHJICyJIb(f)aTOM H AH330MeTa- 
hom), onpeAejiHAH TaK>Ke KHCJibie, ({lyHKUHOHaJibHbie rpynnbT MeTu- 
AOM nOTeHUHOMeTpHHeCKOrO THTpOBaHHH. KpHBbie THTpOB3HH5I A-HB 
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pa3Hbix ryMHHOBbix khcjiot BHaqHTejib'Ho pa3JiHnajiHCb. Ha ocHOBa- 
HHH 3THX KpHBblX MOJKHO CyflHTb 0 KOHCTaHT3X flHCCOHHailHH MHO- 
roocHOBHbix ryMHHOBbix khcaot. HaH6o.aee Tpyflnoft 3aflaqeH npefl- 
CTaBJiHeTCH nsyqeHiie aflpa MOJieKyjibi. Mbi iipoBOflH.aji OKHCJicime 
ryMHHOBbix khcjiot b pa3JiHHHbix ycjioBHux: nepManraHaTOM — b 
m&aoHHofi cpe/ie, nepeKHCbio BOflopo.ua — b khcjioh cpefle, khcjio- 
pofloM B03flyxa — b meflonHoft cpefle. Ecjih npH OKHoieHHH no 
BoHy SypoyroflbHbix ryMHHOBbix khcaot 6buia BbiflefleHa MeflflHTO- 
Baa KHCflOTa, TO npH OKHCfleHHH TOpijlHHblX ryMHHOBUX KHCflOT OHa 
noflyneHa He 6buia. 
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XHMHfl IIPOIJECCOB 0BPA30BAHHH 

ryMycoBbix toiijihb 

B. E. P M. M. * , V ; I ; n J, B ‘b C a' bV;",'p o 

M. A. P a k o b c k a a, Jl, B.UHrya^v 

(Mhctuti/t Top (pa AH ECCP, Muhck) 
TOn {Tp B HHUHnHa. ; ibHaH pasHHua 

oeyc^oBJiHsaer (bopMHpoBaHHK) Asyx reHe- 

opraHH^ecKoro BemecTBa h „ J canDonejieBOH. Ha3eMHaa 

ttockhx Bersea touahb - ryMycoBOH " “ZtoShob paaxuna* 
pacTHTejlbHocTb aepnaeT ■ 3mp™» apoMa- 

oKHCJieHHH KHCJiopoAOM B03Ay riHCMVTaBHH o6pa3yioT rex- 

TH3aUHH. BoflOP'OCJlH 3a CTOT P ^ orDa'HHHeHHbie KOJIHHeCTBa 

chtu h neHTOcnapTbi, nojiyaaa P CTBa iB oflopocjieft mojkho tio- 
aHepran. y»e b nepnoA chhtc ^^ ona Ap om 3 TH3 a iih a yr- 
jiyqaTb npoAyicr, coflepKanma 7 . 9 J v ^ 5 £x oacreHHft (ipobr- 
jieBOAOB y Henoropbix X ™ep*awa AO 75 % 

BHAHO, rJiaBHbIMH HC T 04 HHKaMI! 3HeprHH o6HTaHH'fl pa3- 

VcraBOBAe^ ™ <-P» »«»“,£», bhaobumb paa- 

HHua b XHMHH 6 CKOM cocTaBe p ’ rjieo 6 p a3 oBaTejiefi BblAeJlH- 

ahhhhmh pacTeHHH. CpeAH pa ^ KO „ Be mecTBO c noBbi- 

K>Tca pacTeHHH, npa^T^^^SSSeTS wienatw.; 
uieHHHM coAep*aHHeM. a) * p bI0 o 6 pa 30 BaTb jihiuhh; 

a) yraeBoAoB, »trJ°xTnpou^aM^ ; a) yroeBo- 

r) yrACBOAOB, CKJIOHHHX K n P°^ ^ ofi y CTO iiqHBOCTbIO BCJieA- 

AOB, o 6 j!aAaromnx bhcokoh 6 hoxhm X o 6 pa 30 M, noxa- 

CTBHe H 3 JIHMHH B paCTSHHBX 

3 a ho MHoroo 6 pa 3 He COCTa ^ 0C A npwrtUHiMiaJibHaa oluh 6 oh- 
pasAHHHbie ronAHBa; orcioAa cJieAyex npurnuu ^ 
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HocTb TeopHH OHiuepa Ulpe^epa co cxeMofi: jihthhh -► ryMHHo- 

no^HeHMM T ^r >r rr M r 0BbIe yrJIH ' ? Ta TeopHH Hen P HeM -^Ma a c ao- 
r - JI - CTaAHHK ° B a. JlHraHH He HBjiaexc* hctohhhkom 

2J" hI ™° T ’ jipHHHMaioT yaaerae b ogpasoBaHHH 

™™ HB - He cooTBeTCTBylOT AeHCTBHTeJibH0CTH h ynpomeHHbie cxe- 
MH CTpoeifflfl yrojibHoro BemecxBa, AaHHbie injure, OyxcoM Kpe- 
BejiHHOM H up., h6o b o6pa30Ba«HH toiuihb npHHHMatoT yaacTire 
MHHHMyM mm, peaKO OTJinHaioui,HxcH KjiaccoB Bemecxs y 

HaKon^eHHe opraHHvecKoro Bemecrsa b npapo^e oOycJioBjieHo- 
1) TopMOJKeHHeM MHKpo6H<wiorHHecKHx npomeocoB BCJieacTBHe «a- 

VaZTpvTv ™ 0 * 1 2) Ma " HM c ^P« B Bnl a - 

K, P h N; 3) OTH3CTH 3arpy fl HeHHbiM aoctwiom khc- 
Jiapo^a, a TaioKe cTpyKTypHo-xHMHqecKHMH npH^HHaMH 7Ta>Ke b 
H arny 9 noxy QKHCJTHTejibHbix npouecooB wKSmSweicn «„ 
opraHHHecKoro Bemecxsa BHe 6 ojiot. 

y ciaHOBJieHo, hto CTeneHb pa 3 jio>KeH,HH xopcbooSpaaoBaTeaeft 
noBHUiaercH h P h nepexo^e k pacreHrom, co^p^mHM fioTme 
™ 03bI * H . K T ° pcf)aM - 6oabme MHH^palHbix cT 

TeH ’b CTeITeHb r y M ^ HKailHH na - aa€T C POCTOM CO/tep^a- 
HHH B Topcpax CCparHOBbIX MXOB, HOCHTeJiefl aHTHCeiTTHKOB. 

1 JiasHbie H3MeHeHHH cocxaaa b xoptjumoH CTaann npoHcxoan r 
‘‘ZT* CJ1MX 3M 0 noKMa ”°. ™ 90% Th"- 

ZLZZTr" “ neP "° a P a 3PyUieHHH reMH H eJHK>TO3 MHKpoop- 
raHHSMaMH. C noBbimeHHeM cxeneHH paajioxeHHH b miacxax top- 
<pa Bo 3 pacxaex coaepaeaHHe OHoxHMHHecKHx ycxoftqHBbix KOMno- 
H30npeHOHAOB, JIHTHHHa, ryLnoBHx KH^ox H 

2S? 3x0 npoHCXOilHT wpeHMymecxBeHHo 3a cwex Seaocxa- 

xoHHoro pacnaaa qacxH yrjieBo^oB. ripaBHJio Yafixa xpeOyeT ko- 
peHHHx nonpaBOK, h6o HMeioxcH cJiyqan npeHMymecxBeHHoro pac- 
a^a re m H ucjiji hd.?i o 3 . ryMHHOBbie khcjioth hbjihioxch npoayKTOM 
Texymero b nepsoft cfiase paona^a. ripaMaa cbrsb Mew™ 

P aM 0>KeHHB H conepwaHHeM yCTOHMHBHX kom n O H enxo 3 

HciSjno^aexcH xojibko b oipe^ejiax oqe H b y 3K H X bh^ob xoruiHBa. 
llpoueccbi o6pa3GBaiHHH eexecxBeHHbix ryMHHOBux khcjiox Moryx 
Obixb BocnpoH3BeaeHbi b Jia6opaxop-Hbix ycJioBHHx. FlepBbiM npo- 
AynxoM CHHxeaa hbjijhotch BOAopaexBopHMbie (byjibBOKHejioxu 
Koxopbie 3 axeM npeBpamaioxcn b BbicoKOMOJieKyjiHpHbie Boaopa-' 
cxBopHMbie ryMHHOBbie khoioxh. 06pa 3 oBaHHe ryMHHOBbix khcjiox 
npoHcxo^Hx B nepHOA rHflpoJiH 3 a aerKorHqpojiH3yeMbix BeuieexB 
c pocxoM KOHpeHxpauHH HC1 noBbiuiaexca bhxoa ryMHHOB kh- 
caox. CjBejiHveHHeM npcwwiWHxeJibHocxH HarpeBaHHH Bbixoa rv- 
mhhoboh khcjioxh xaxjKe pacxex. Mojkho H 3 MeHHXb Bbixoa ryMH- 
HOBbix khcjiox b npe^ejiax 5— 20%. y 

HsyqeHHe pojiH Boapacxa xoptjia noKaaajio, hto xoxh b Topcbax 
npoueocbi xexyx oneHb MeaJieHHo, oaHaxo mohcho o6Hapy>KHXb: 
l) npespameHHe <jiyjibBOK.i«;jiox b ryMHHOBbie, 2) aerH^paxanHio 
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y ajiH^axHuecKOH nacTH ryMHHOBbix khcjiot h noBbimeHHe b hhx 
co^ep^aHHH yrJiepoua, 3) KOHueHcauHio cmojihctoh uacra 6niy- 

MOB H na^eHHe 6HTyMHH03H0CTH C B03paCT0M. nOKa3aHO, HTO npeu- 

CTaBJieHHH TaHJiopa h H. I\ TnTOBa npoTHBopeHaT (j)aKTaM: reo- 
xHMHHecKan o6cTaHOBKa OKa3biBaeT BJiHHHHe Ha (j>opMHpoBaHHe 
onpeuejieHHoro paerHTejibHoro noKpoBa h ero xHMHHecKoro cocia- 
Ba, ot Hero h 33Bhcht coeraB TonjiHBa; b nocJieuyiomeM b norpe- 
6eHHbix cjiohx Top^a 6HTyMHH03HOCTb na^aeT, a He pacTeT; (f)aK- 
THHeCKHe H3MeHeHHH COCTaBa, H B TOM HHCJie yrJie(J)HKaUHH, onn- 
caHbi Bbime. 

YcTaHOBJieHH H3MeHeHHH cocTaBa njiacTOB BCJie^cTBHe hhcto 
(})H 3HHecKHx npoueccoB: 1) nepeoTJiox^eHHH opraHHHecKoro Berne- 
CTBa b npeuejiax 3ajie>KH 3a cneT nepenoca b BHue HCTHHHoro h 
kojijiohahoid pacTBopa; oTMeneHo nepeoTJioHceHHe bockob h ry- 
MHHOBbix khcjiot; 2) npH noJiHOM nepeHoce BeiuecTBa 3ajie>KeH 
(boaoh) Bbina^eHMe KOMnoHeHTOB «rHApoMaccbi» npoHexoAHT 
b onpeAeJieHHOH nocjieAOBaTejibHoc™. OrciOAa xHMHnecKHH cocTaB 
aJiaXTOHHbIX MeCTOpO>KAeHHH (J)OpMHpyeTCH 3aKOHOMepHO. 

IlepexoA Top4)o-B b 6ypbie yrJiH cooTBeTCTByeT MOMeHTy, KorAa 
coAep>KaHHe ryMHHOBbix khcjiot b Topc})e AOCTHraeT bo3Mo^hofo 
npe^eJia h KorAa HcneanyT Bee yrjieBOAbi. Cpe^H coBp cm en h bix 
TOp(|)OB HafiAIOAaeTCH HaJIHHHe THKHX BHAOB TOnJIHBa. HaHAeHbl 
Top(J)bi, oTBenaiomHe npeACTaBJieHHHM r. JL OraAHHKOBa o ryMy- 
coBo-canponejieBOH npHpoue toiijihb. Y coBpeMeHHbix TopcfioB, h 
ocofieHHo y norpe6eHHbix, Ha6jiioAaiOTCH npoueccbi ,aeKap6oKCH- 
JIHpOBaHHH ryMHHOBbix KHCJIOT h 4>opMHpoBa ( HHe Tax Ha3biBaeMoro 
ocTaTOHHoro yrJiH. TaKHM oSpaaoM, npouecc c|)opMHpoBaHHH 3Jie- 
MeHTOB KaMeHHbix yrjieft Jie? kht y^e b top^hhoh ctbahh. npouec- 
cbi yrJie^HKauHH o6ycjiOBJieHbi THnaMH peawuHH, npeHMyiuecTBeH- 
Hoe TeneHHe KOTOpbix coBepuiaercH b nocJieuoBaTejibHOCTH: a) 6e3- 
ocTaTOHHbift pacnau yrjieBOAopoAOB, 6) uHKJiH3auH5i h apoMarH3a- 
uhh yrjieBOAOB (xopcj)), b) bh yTp h m oji exyjiHp h bi e peaKUHH AerHA- 
paTauHH h AeKap6oKCHJiHpoBaHHH (6ypbiH yroJib), r) Me^KMOJie- 
KyAHpHbie npoueccbi KOHueHcaunH (KaMeHHbift yroJib). 
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KOKCOBAHHE YrJIElt 
C flOEABKAMH OPrAHHHECKHX BEIIJECTB 

E. H. JIocKyTOBa 

(XuMUKO-MerajiJiypzuHecKUu uncTuryr 3anadno~Cu6upcKozo ordeAenun 
AH CCCP, HoeocuCupcn) 

3aAaHeft HacTonmero ‘HCCJieAOBa'HHH 6buio HsyHeHHe bjihhhhh 
A, o6aBOX Maceji, cmojih h nexa xoxcoxHMHHecxoro n po h 3 boactb a 
Ha (J)H3HKO'MexaHHHeCKHe CBOHCTBa KOKCa H3 ra30BbIX H OTOmeH- 
Hbix yrjien Ky36aeca h hx cMeceft, Aaiomnx npn oShhhhx ycJiOBHnx 
KOMCOBaHHH KOKC IIOHH5K6HHOH npOHHOCTH. 

JI. M. CanojKHHKOBbiM, H. H. HHKOJiaeBbiM, B. C. Ohjihihio- 
BblM, r. n. TopOBOH nOKa3aHO, HTO 6oJIbUIHe Ao6aBKH (> 1 H 
<10%) BbicoKOTeMnepaTypHoro nexa, cmojih h Maceji Bbi3biBaiOT 
yBejiHHeHHe njiacTH^ecKoro cjioh yrjieft, t. e. B03AeHCTByx>T Ha hx 
onexaiomHe CBoftcTBa. UpM stom oraejibHbie aBTopbi (B. C. Ohjihii- 
noB, T. 11. TopoBan, K. H. Chckob, A. C. TepeHTbeB) Ha- 
6jnoAajm 3 aMeTHoe yjiyHiiieHHe npoHHOCTH Koxca H3 yrjiefi h ihhxt 

C BbICOKHM BbIXOAOM JieTyHHX, C OoJIblHHM COACp^KaHHeM OTOIUCH- 
hhx yrjien, CMeceft, CGAep>xamHX Tomne yrjin h aHTpauHTH, 
H Ap. 

B HacTOnmeM HccjieAOBaHHH noxasaHO, hto yBeJiHHeHHe njia- 
cTHHecKoro cjioh npH jxo6aBKax Maceji, cmojih h nexa He Bcer^a 
npHBOZIHT K ynpOHHeHHIO KOKCOBOrO OCTaTKa. H3MeH6HHe npOH'HOCTH 
nopHcxoro Maxepnajia xoxca H3 yrjieft K, K>K, TC h CMeceft hx c 
yrjieM T 2 npoxoAHx nepe3 MaKCHMyM npH onpejiejieH'Hoft ajih xa>x- 
Aoro yrjin onxHMaJibHOH AoSaBxe. ripn yBejiHHCHHH Ao6aBKH njia- 
CTHnecKHH cjioh MO>xex pacxH, a npoHHOCTb xoxca — yMeHbuiaercH. 
JIjih ra30Bbix yrJien AoSaBXH xnxcejibix Maceji h nexa Bbi3biBaiOT 
CHanajia cHH>xeHHe nporaocra xoxca, 3aTeM cJieAyex HexoTopoe ee 
yBejiHHeHHe. 

B cooTBercTBHH c pa6o'neH ninoxe30H noxasa'HO, hto b paHHefi 
erajiHH HarpeBaHHH yrjieft aAcop6uHOHHbie h cManHBaiomHe cjioh 
.jkhakhx Ao6aBOX H3MeHHK>T xapaxrep ^ecTpyxHHH yroJibHoro Be- 
mecTBa. 3xo n p oh bji h exon b H3MeHeHHH rrpoxHOCTH xoxca b 3aBHCH- 
mocth or nopaAxa BHHeceHHH AoSaBOX x xoMnoHeHxaM cMecn, ot 
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BpeMeHH hx Bbmep>KHBaHHH c Ao6aBK3MH. B ra3e H3 yivia 1 2 npa 
HarpeBaHHH ero b npHcyTCTBHH A o6aBXH aHTpaueHOBoro MacJia h 
nexa yMeHbuaaeTCH bhxob. cBHsaHHoro KHCJiopoAa. Zto6aBKH Maceji 
H CMOJIbI KOKCOXHMHBeCKOrO npOH3BO A CTBa nOBblUiaiOT TepMOCTaj 

Sn^bHOCTb n^acTHHecKoft Maccbi, yBeJWHHBaiOT kojihhcctbo b Heft 
>KHflKOH 4 )a 3 bi, yMeHbmaioT ra3onpoHHuaeMOCTb; npw stom b >xh A - 
.koh cjja3e h b 06i>eMe ae^opMHpyiomHxcH uacTHii, yrjiH b ycJioBHax 
MHTKOTO nHpO^H3a npOTeKaiOT CHHTe 3 bI BblGOKOMOJieKyJIHpHblX ooe- 
B.HHeHHH THina acc})ajibTeHOB. B ycJiOBHnx yBejiHueHHoro ruiacTHue- 
CKoro cjioh nHpoJiH3 bthx BemecTB 3aAep*HBaeTCH A o 6ojiee Bbico- 
khx TeMnepaTyp. /faJisG no A BepraHCb pa 3 JioxceHHio, ohh o 6 pa 3 yioT 
KOKCOBbiii ocTaTOK, cnoco6cTByiomHH cnexaHHio AecJ)0 P MHpOBaHHbIX 
H HHepTHbIX 3 epeH. 

rioJiyKOKCOBaHHeM yrjieft A o 510° c A o6aBxaMH aHTpaueHOBoro 
MacJia h nexa no 10% noxasauo cne A yiomee: 

a) B cjiynae A o6aBXH aHTpaueHOBoro Macjia x yrjix) r 2 Haojirci- 
A ax)Tca yBejiHaeHHe Bbixo A a A erTH h ra3a h yMeHbiueHHe Bbixo A a 
nnporeHeTHHecxoH bo A h npoTHB TeoperauecxH B03MO>xHbix. 
YBejiHxeHHe Bbixona nojiyxoxca HauHHaeTCH npu A o6aBxe 7% 
wacjia. B ra 3 e Ha6jiK> A aeTca yMeHbiueHHe xhcjiopo A hux coe A Hiie- 
HHH. 

6) npH A o6aBxax x yniK) T 2 nexa 6o A bine 5% 3 aMeuaerca yse- 
jiH^eHHe Bbixo^a noAyxoxca h ra3a, bmxoa nnporeHeTHuecxoH bo- 
jlbi nojiynaeTCH HH^ce TeopeTHuecxn B 03 MO>KHoro; xoAnuecTBo kh- 
cjiopoAco^epjKamHx komhoh©htob b rase yMeHbiiiaeTCH. 

b) B cAyuae xoxcoBoro yrjin Ao6aBKH aHTpaueHOBoro MacAa 
Bbi3biBaiOT yBeAuueHHe Bbixoua noAyxoixea n yMeHbiueHHe BbixoAa 
Aerra npoTHB oJKHAaeMbix no pacueTy. 

r) n OAy k OKCO b hh neM yrAH K c AoSaBxaMH nexa no:xa3aHo 3Ha- 
HHTejib'Hoe yBejinueHue BbixoAa noAyxoxca, nuporeHernuecKOH boah 
h yMeHbiueHHe BbixoAa AerTH h ra3a npoTHB TeopernueeKH ontHAa- 
eMbix; KHCJiopoAHbix coeAH-HeHHH b ra3e, noAyueHHOM H3 yrAH c ao- 
6aBKaMH, MeHbuie, ueM b rase H3 yrAH 6e3 AoSaBox. 

AHaAH3 h h 3 KOTeM n ep aTy p h bix &er reft H3 yrAen T 2 h K, noAyueH- 
hhx c a o6aBiKaMH aHTpaueHOBoro MacAa h nexa, noxa3biBaeT, hto 
coAepjxaHHe b hhx ac^ajibTeHOB (xhcamx h HeHTpajibHbix) bo Bcex 
cAyuanx noJiynaeTcn SoAbiuee, neM o>KHAaeMoe H3 yrAH h Ao6aBxu 
b oTAeAbHocTH. 3HauiiTeAbHoe hx yBeAHueHHe Ha6AK)AaeTCH npn 
Ao6aaxax, SoAbumx 5%. 3to noATBep^xAaeT H3MeHeHHe xapaxTepa 
AecTpyxuHH b npHcyTCTBHH opraHunecxHx Ao6aBox. riocxoAbxy 
xoAHuecTBo xHCAopoAHbix coeAHHeHHH b ra3e yMeHbmaeTCH, b cmo- 
Ay nepexoAHT 6oAbme xHCAopoACOAepxcaiUHx coeAHHeHHH. YMeHb- 
uieHHe n n p oren eTimec xo h boam b cAyuae no Ay xoxco b an h h yrAH T 2 
c Ao^aBxaMH aHTpaueHOBoro MacAa h nexa Tax>xe yxa3biBaeT Ha 
H3MeHeHHe xapaxTepa h cxopocTeft AOCTpyxuHH yroAbHoro Beiue- 

CTB3. 
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KoKcoBaHHe b nenn HTH yryien T2, TC h hx cMeceft c ,zio6aBKa- 
mh CMecH anTpaueiiOiBoro Macna c neKOBHM ahcthjijihtom, bmcoko- 
TCMncp aTypHOH 'KaMCHHoyrojibHOH cmojim h ncKa noKaaajio, bto 

npH OnTHMaJIbHbIX A 06 aBKaX M0JK6T 6bITb nOJiyWGH Hone CO 3H34H- 
TejIbHO yBejIH'IGHHOft npOHHOCTblO H npH 3T0M BbIXOJI KOKC3 yBejIH- 
HHeaeTCH inpoTHB owH/iaeMoro no pacnery «3 yrjia h noSanKH. 
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KOJIJIOHflHO-XHMHHECKHE OCHOBbI 
nPOIJECCA 0 BPA 30 BAHHA KAMEHHOyrOJIbHOrO KOKCA 

B. A. OsycaHTHc 

(Hhctutijt eopwHux ucKonaeMbix AH CCCP , Mocnea) 


Oop M Hp OB aHHe KOKCa B BHAe KyCKOB, npHM6HH6MbIX b KaqecTBe 
AOMeHHoro, AHxefinoro h Apyroro xonAHBa, npeAcxaBAHexcn KaK 
KOAJIOHAHO-XHMOTeCKHH npOUeCC, 3aKaHqHBaiOmHHCH o6pa30BaHH- 
eM cxpyKxypu reAH c n oca e Ay k>lu,h m h ero H3MeHeHHHMH ao KOHeq- 
hoh CTaAHH xcecTKoro KceporeAH. HaqaAbHofi cxaAneii KOKcoBaHHH 
HBAHeTCH B03HHKH0BeHHe npH HarpeBaHHH CAOJKHOH KOAAOHAHOH 
■CHCXOMhI B BHAe nHpo3o AH, COOXBeTCXByiOmerO TIAaCTH^eCKOMy co- 
CXOHHHIO yrAH. 

06pa3OBaHHe reAH kokcb xapaKTepH3yexcH noHBAeHHeM BHa* 
qaAe HOKecxKoro cxeAexa, b KoxopoM npocxpaHCTBo Me^KAy cxpyx- 
TypHblMH eAHHHUaMH 3anOAHeHO >KHAKHM BeiAeCTBOM, 6AH3KHM no 
npnpoAe k MaxepnaAy cexqaxoro ocTOBa, ho MeHee cAOJKHbiM no 
CBoeft cxpyxxype. 

Ho Mepe co3peB3HHH reAH (Ha CTaAHH Tax Ha3biBaeMoro noAy- 
KOKca) Me>KAy exp y KTy p'H bi m h eAHHHUaMH noHBAneTCH Bee 6oAbinee 
qncAo JKecTKHX xnMHqecKHx CBH3efi, a >KHAKne BeiuecTBa, 3anoA- 
HHBiiiHe BHyTpHKapKacHoe npocTpaHCTBo, ah6o yAeTyqnBaiOTCH, 
ah6o, npexepneBan AecxpyKAHio, Bcxynaiox b xHMnqecRoe coeAHHe* 
HHe .c BeiuecTBOM cexqaxoro ocxoBa, noBbiman HtecxKocxb h iiaox- 
HocTb BceH Maccbi reAH. B xoAe BbiAeAeHHH h yAexyqHBaHHH jkha- 
khx BemecTB reAb (noAyKOKc) ncnbixbiBaex c>KaxHe h nocxeneHHo 
xepnex cboio sAacxHqHocxb. B KOHue kohuob noAyqaexcH )KecxRoe ( 
nopncToe tcao Koxca. 

llepexoA KaMeHHux yrAefi b nAacxHqecxoe cocxoHHHe npn Ha- 
rpeBaHHH xapaKxepH3yexcH H3MeHe*HHeM hx hcxoahoxo koaaohaho- 
ro COCXOHHHH. YrAHM Ka>KAOH exaAHH MexaM0pCj)H3Ma COOTBeXCXBy- 
lox Kax oco6oe KOAAOHAHoe cocxoHHHe, o6ycAOBAHBaioiuee pha ero 
Ba^KHeiimHX cbohcxb, xax h cneuH(J)HqecKHe H3MeneHHH yrAH npn 
HarpeBaHHH. 

B xoAe KOKcoBaHHH 3xox nepexoA BbipajKaexcH b na6yxaHHH h 
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AHcneprHpoBaHHH yrneft, bxohhiuhx b innxTy. J\j ih yrnen cpeaHeft 
ctsahh MeiaMop(})H3Ma (HanpHMep, naipHbix h xoxcoBbix) , o6jiaaa- 
lomnx He»ecTKofl ct p y XTy p o ft , flucneprapoBaHHe Mo>xeT npoTexaTb 
no Been Macce xa>xAOH nacTHUbi H3MejibTOHHoro yrnn. JXjih raaoBbix 
>xe yrneii sto HBJieHHe 3axBaTbmaeT TOJibKo nacTb Taxoro 3epHa. 
B cnynae 6ojiee BbicoxoMeTaMop(J)H30Ba'HHbix yrneft (HanpHMep, 
TH,na nC) oho Hafijno^aeTCH TOJibKo c Hapy^xHOH noBepxHocTH na- 
cthu. 

no Mepe xo^a HarpeBaHHH Ha6yxa,HHe h flHoneprHpoBaHHe 06- 
jiemaiOTCH B03pacTaiomHM xoHHqecTBOiM >xhhxoh cj)a3bi, noHBJiHK> 
meftca BHanajie b pe3yjibTaie nnaBJieHHH HexoTopbix MHixpoxoMno- 
neHTOB yrnn; b xoae TepMHHecxoft necTpyxuHH yrnn xojiHnecTBo ee 
nocTeneHHo yBenHHHBaeTCH. 

CBOHCTBa o6pa3yioiixerocH nnpo30JiH (ero ornocHTeJibHaH Tep- 
MKHCCXaH y CT O H H HBOCT b , BH3XOCTb H CTeneHb OAHOpOAHOCTIl) H KII- 
Heraxa o6pa30BaHHH b HeM rejieBOH crpyKTypbi xoxca HMeiOT Ba>x- 
Heftmee 3HaneHHe b nponecce xoxcoBaHHH, Tax xax ohh b ochobhom 
onpe^ejiHioT crpyxiypy 4>opMHpyiomerocH xoxca. 

X h m h h e c kh e npoueccbi necrpyxuHH yrnn npHBoaHT x noHBJie- 
HHK) CBOSoUHblX BaJICHTHblX CBH3eH y OTHeJIbHbIX CTpyXTypHbIX e^H- 
hhu. TepMHHecxaH BH6pauHH Bcex sneMeHTOB cncieMbi o6ecne- 
HHBaeT noHBjieHHe xhmhhccxhx CBH3eH Mejx^y sthmh enHHHuaMH. 
ycHjieHHe BH6pauHH, HanpHMep, npHMeHemieM ynbTpa3Byxa h ap., 
HHTeHCH(f)HUHpyeT npouecc o6pa30BaHBH renn h MomeT naTb bo 3 - 
Mo>KHocTb npoBo^HTb ero npn 6ojiee hh3khx TeMnepaTypax BHem- 
Hero oSorpeBa. 

yjieiynHBaHHe >xhaxhx nponyxTOB H3 stoh hoboh xojijiohahoh 
CHCTeMbi, noHBHBiiiHxcH xax nyTeM n«pojiH3a, rax h b pe3yjibTaTe 
CHHepe3Hca, o6Ha>xaeT npoM ejxyTxn Moxay crpyxTypHbiMH arpera- 
tbmh cernaToro xapxaca, C03naBan MHxponopHCTyio cncTeMy, xa- 
paxTepHyio jxjih CTpyxTypbi ctchox aneex Roxca. B xone ynaneHHH 
3THX }XH£XHX npO^yKTOB H3 HOp npOHBJIHeTCH /jeHCTBHe XaHHJIJIHp- 
Hbix chji, Bbi3biBaioiixee oxarne Bcero cxenera h con y tc tb y K) iiih e 
9T0My HBJieHHH — yca^xy h pacTpecxHBaHHe. MeM MeHee acecTxa 
cHCTeMa h HeM MejyieHHee npoHcxoaHT OKarae, TeM MeHee noaBep- 
>xeHa pacTpecKHBaHHK), TeM donee penman ceTb TpeiuHH noHBnneT- 
CH npH TaKHX yCJIOBHHX. 

H3BeCTHbie pa3JTHHHH B CTpyKType XOXCOB — npHMOH pe3yjlb- 
TaT npOTexaHHH THnHHHbIX KOJIJIOH^HO-XHMHHeCKHX npOUeCCOB H 
ocoSeHHOCTefl kojuiohahoh CTpyxTypbi xa^oro rana yrjin. 

Onpe^e^eHa pojib pn,na ^axTOpoB, bjihhioiii,hx Ha xo ji cipyx- 
TypHbix npeBpameHHH yivm b koxc h Ha CBOHCTBa o6pa3yioii;eroc5i 
xoxca. 3 th (})axTopbi Mbi pa3/^eJiHM Ha TpH rpynnbi: 

a) (paxTopbi, onpeaejimomne nepexo^ yrna b cocTOHHHe nHpo- 
3 ohh npH HarpeBaHHH (no Been Macce yroabHbix nacTHu hhh na- 
CTHHHO, HanpHMep TOHbXO C HapyJK'HOH nOBepXHOCTbK)) ; 
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6) 4>aKTopbi, BJiiisnomHe Ha c{)H 3 HK 0 -XHMnnecKHe npoueccbi 3 
CJioe nacTHU KOKcyeMOH 3arpy3KH; 

b) cJjaKTopbi, B.THHioinHe Ha npoueccbi b oopaayiomeMCH h 3a- 
TBepueBaiomeM reue (b cTauHH nepexoua nouyKOKca b kokc) . 

MHTeHCHiJjHUHpyB HiHH 33Meu<aHH uencTBue K aKoro-JiH6o H3 cpaK- 
topob, mojkho uocTHraTb cooTBeTCTByiomero H3MeHeHHH CTpyKTypbl 
kokc a n, cJieuoBaTCJibHO, Heo6xouHMoro H3MeHeHHH ero cbohctb. 

HaynHo oSocHOBaH'Hoe onpeuejieHHe ycuoBHH ikwotobikh yrjra, co- 
cTaBa uiuxTbi h TenjiOBoro pe>KHMa KOKOOBaHHH ujih nojiyneHHH 
KOKca weuaeMoro KauecTBa uojijkho 6biTb nocTpoeHO Ha yneie h 
HCn0JIb30BaHHH BCeH COBOKyn'HOCTH yCTaHOBJieHHbIX 4>aKTOpOB. 

06Hapy>KeHHe h Hcc;ieAOBamie 3aKOHOMepHocra npouecca oo- 
pa30B3HHH CTpyKTypbl KOKCa OTKpbIBaiOT SojIbUIHe BO3M0JKHOCTH 
peryjinpoBaHHH xoua kokcob3Hhh b xejiaeMOM HanpaBJieHnn n 
pacLunpeHHH accopTHMeHTa ncnoJib3yeMbix ujih ototo yiyiefi. 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 


ByPBIE H HECnEKAtOIIfHECa KAMEHHBIE YrjIH 
H HX OKy CKOB AHHE 

E. M. T a h n, H. C e a o b a 

(Hhctutxjt eoproHux ucnonaeMbix AH CCCP, Mocnea) 

ITpouecc nojiyneHHH Koxca H3 6ypbix yrjieft, ocymecTBJieHHbin 
b npoMbiniJieHHOM MacniTaSe, ocHOBbiBaeTCH Ha hx npe^BapHTejib- 
HOM 6pHKeTBpoBaHHH npn ^aBjieHHH 1500—2000 ml CM 2 c nocne- 
nyiomHM HarpeBOM ji o 1000°. 

O^HaKo KycKOBoe tohjiiHbo H3 6ypbix h MOJion.bix HecneiKaiomHx- 
ch KaMeHHbix yrjieH, KaK noKaaajiH HauiH onbiTbi (as othoihbhhh 
6ypbix yrjieft — Tax>Ke onbiTbi, npOBe^eHHbie b T epMaHHH) , Monger 
6biTb 'nojiyneHo npn ^aBJieHHH, ropa3.no MeHbineM yKaaaHHoro, ecjin 
coBMecTHTb npeocoBaHHe yrnn c ero HarpeBOM b onpeneJieHHOM 
TeMnepaTypHOM HHTepBajie. 

npH ABBJieHHH O'KOJIO 300 KdjcM 2 H BblUie H3 TOHKOH3MejIbHeH- 
Horo yrjiH o6pa3yeTcn npoHHbiH mohojiht b cJiynae, eoin npeccoBa- 
HHe ( (j)opMOBa : HHe) nponsBo^HTCH b6jih 3H TeMnepaTypbi pa3Jio- 

Hto KacaeTCH BpeMeHH BbmepncKH yrjin nojx AaBJieHHeM, to oho 
HaxoAHTCH b o6paTHofi 3aBHCHM0CTH OT Be^iHHHHbi ^asjieHHH npec- 
COBaHHH. npH BbICOKOM AaBJieHHH BpeMH BbI/iep>KKH OHeHb MaJIO. 
ripH HH3KOM ^aBJieHHH BHJKHO, HT06bI OHO ^eHCTBOBajIO He MTHO- 
B0HHO, a HeKOTOpoe BpeMH (HCHHCJineMOe MHHyTaMH HJIH AOJIHMH 
MHHyTbi, onflTb-TaKH b 3aBHOHMocTH ot ^aBJieHHH) , b TeneHHe KO- 
Toporo npOHCxo^HT B3aHMon,eHCTBHe Me>K,zjy HacTHH,aMH no noBepx- 
HOCTHM COnpHKOCHOBeHHH, HTO H o6yCJIOBJIHBaeT o6pa30BaHHe MO* 
HOJIHTa. npOHHOCTb MOHOJIHTa npO/JOJOKaeT yBeJIHHHBaTbCH npH 
Aa^bHeHiiieM HarpeBe (nocjie chhthh /jaBJieHHn). 

B3aHMOAeHCTBHe Me>K^y qacTnuaMH oOycjioBJieno TeMH >xe 
HBJieHHHMH, KOTOpbie npHBO^HT K ynpoHHeHHio OTOejibHbix 3epeH 
yrjin npn hx HarpeBe Bbime TeMnepaTypbi pa3Jio>KeHHH. B pe 3 yjib- 
Te AecTpyKUHH yrojibHoro BemecTBa nponcxonHT pocT aTOMHbix 
yrJieponHblX CeTOK H H3MeHeHHe HX B33HMHOH OpHeHTaUHH npH 

yBejinneHHH o6in;ero KOJinnecTBa XHMHnecKHx cBH3en, hto npHBOAHT, 
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B qaCTHOCTH, K yBeJIHHeHHK) MHKpOTBepAOCTH H H3MeHeHHIO ApyrHX 
npOMHOCTHbIX XapaKTepHCTHK TOnJIHBa. 

B cjiyqae ofibinHoro KOKcoBanHH 6ypoyroAbHbix 6pHKeTOB, nojiy- 
qeHHbix npn bmcokom AaBAeHHH, TaioKe nponcxoAHT ynpo^HeHHe; 
oho nponopuHOHajibHO oTHomeHHio ycaAKH dpaxeia b uejioM k 
yca^Ke OTAeAbHbix yrojibHbix 3epeH. MaJian BeAHHHHa 3Toro otho- 
uieHHH CBHAeTejibCTByeT o HapymeHHH KOHTaKTa uemjxy nacTH- 
uaMH b npouecce hx ycaAKH. IlosTOMy CTOAb bh>kho npHAO>KeHHe 
AaBAeHHH b MOMeHT Hanajia pa3A0>xeHHH (h ycaAKH) yroAbHbix 
3epeH. Hmchho H3-3a cdAHjKenHH nacTHu h Mo>KeT noHBHTbcn npon- 
Han CBH3b Me^Ay hhmh, ofiycjiOBJieHHaH AecTpyKUHeH yroAbHoro 
BemecTBa. 

BcjieACTBHe pa3AHHH0H xHMHqecKOH npnpoAbi h HeoAHHaKOBoro 
neiporpac})HHecKoro cocTaBa OTAeAbHbix thiiob 6ypbix yrjien npon- 
HOCTb o6pa3yiOIJAHXCH H3 HHX MOHOJIHTOB MO>KeT 0Ka3aTbCH pa3AHH- 
hoh Aa>Ke npH OAHHaKOBOH CTeneHH c6AH>KeHHH hx 3epeH (no3TOMy 
Bblfiop OnTHMaAbHOrO AaBAeHHH HaXOAHTCH B 3aBHCHMOCTH OT 
THna yrAH). B CBH3H c sthm B03HHKaeT HHTepecHan BO3M0>KH0CTb 
xapaKTepH30BaTb OTAeAbHbie BHAbi 6ypbix yrjiefi no hx cnoco6HO- 
CTH 06pa30BbIBaTb MOHOAHT TOH HAH HHOH npOHHOCTH. FIoCAeAHHH 
b 3aBHCHM0CTH ot THna y tah MenneTCH b iHHpoKHx npeAeAax, no- 
3T0My MO>KHO CHHTaTb, HTO npo6a Ha npOHHOCTb TepM 06 pHKeT 0 B 
aHaAorHHHa npo6e Ha cnenaeMocTb KaMeHHbix yrAen, TaK hto 
AaHHoe ncnbiTaHHe mojkct paccMaTpHBaTbCH Kax cymecTBeHHoe 
AonoAHeHne k o6biHHbiM mctoabm h ccAeAOBa h h h 6ypbix yrAen. 

OAHaKO He TOAbKo 6ypbie, ho b eme 6oAbmen Mepe h MOAOAbie 
KaMeHHbie, a Tax>Ke OKHCAeHHbie, coBepmeHHO He cneKaiomnecH, 
yrAH cnocoSHbi o6pa30BaTb mohoahthbih kokc b onHcaHHbix Bbime 
yCAOBHHX, npHHeM npOHHOCTb KOKCa 33BHCHT OT CTeneHH OKHCAeH- 
hocth yrAH h MOH^eT b H3BecTHOH Mepe ee xapaKTepH30BaTb. 

H3AO>KeHHhlH Cn0C06 OKyCKOBaHHH OTKpbIBaeT HOBbie B03M0>K- 
hocth b odAacTH HccAeAOBaHHH h HcnoAb30BaHHH 6ypbix h Hecne- 
KaiomHxcH KaMeHHbix yrAeft. 
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XHMHKO-KATAJ1HTHMECKHH METOfl 
OKyCKOBAHHfl TOHKOH3 M EJIBMEH III.IX IIlHXTOBblX 

MATEPHAJIOB 

n.U.KaEaeeq, II. H. M e ji e h t b e b, A. 9. Cnopayc 

(HncTuryr zopwnux ucKonaeMbix AH CCCP, Mooted) 


llepepa6oTKa OeAHbix >Kejie3Hbix pyA b AOMeHHbix nevax bo 3- 
Mo>KHa TOJibKo nocjie TiuaTeAbHoro hx o6oraiueHHH, TpeOyioiuero 
BeCbMa TOHKOrO H3MeJIbneHHH AAH paCKpbITHB pyflHbIX 3epeH. npH 
rjiydoKOM oSorameHHH wejieaHbix pyA noAyuaioTCH TOHKOAHcnepc- 
Hbie >Kejie3opyflHbie KOHueHTpaTbi, cocTonmne Ha 80 — 90% H3 
qacTHii, pa3MepoM ao 0,06 mm . 

B 3toh cbh3h 6ojibiuoe 3HaneHHe npHo6peTaiOT Bonpocbi pa3pa- 

6oTKH pailHOHaJIbHblX MeTOAOB OKyCKOBaHHH T0HK0H3MejlbHeHHbIX 

KOHueHTpaTOB. HapHAy c 3thm He MeHee Ba>KHoe 3HaneHHe npii- 
o6peiaeT npodAeMa peiiiHTejibHoro BHeApeHHH b MeTaAAypnuiecKHe 
npoueccbi yrjiefl HeAe(})HUHTHbix MapoK (HeKOKcytoiunxcH) . 

B pHAe 3apy6e>KHbix CTpaH 3HanHTeAbHoe BHHMaHHe yAeJiaeTCH 
OKOMKOBaHHK) TOHKOH3MeAbUeHHbIX M3TepHajI0B MeTOAOM OKaTblBa- 
hhh b 6apa6aHax hah Ha TapeAbnarax rpaHyjiHTopax c nocjieAyio- 
m,HM o6jkhtom oKaTbiuieft (rpaHyA) Ha arjiojieHTax, a TaK5Ke b 
maxTHbix hjih TpydnaTbix BpamaioiuHXCH nenax. CyiuecTBeiiHbiM 
HeAOCTaTKOM 3T0r0 MeTOAa HBAHeTCH AOBOAbHO CAO>KHblft H MaJlO- 
np0H3B0AHTeJibHbifl npouecc o6>KHra cbipux oKaTbimefi (rpaHyA) 
npn TeMnepaTypax nopHAKa 1200—1300°. 

B HHCTHTyTax r opioHHx HCKonaeMHx h MeTajuiyprHH AH CCCP 
pa3pa60TaH H HCIIblTaH HOBblH XHMHKO-KaTaAHTHHeCKHH MeTOA 
OKyCKOBaHHH TOHKOH3MeJIbHeHHbIX WeJie30pyAHbIX KOHueHTpaTOB H 
APyrHX UIHXTOBblX MaTepHaAOB. 

npHHUHIIHaAbHaH TeXHOAOrHHeCKaH CXeMa XHMHKO-KaTaAHTHHe- 
ckoto MeTOAa noAyqeHHH rpaHyAHpoBaHHbix, o(})AiocoBaHHbix 
pyAHOTonAHBHbix rpaHyA coctoht b CAeAyiomeM. B npouecce 
HcnoAb3yiOTCH TOHKOH3MeAb' , ieHHbie ?KeAe3opyAHbie KOHUeHTpaTbl 

THna KypcKofl MarHHTHOH aHOMaAHH, KDrOKa, HAbMeHHTOB h nepo- 

KCHTOB, KOKCHK, 3HTpaUHT HAH HeA6(J)HUHTHbie M3pKH yTAeft H 
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H3BecTb. ripHMepHbiH cocTaB uiHXTbi: pyAHbie KOHuempaTbi 70 — 
80%, OKHCb KajIbUHH —15—10%, TOIUIHBO 15—10%. 

HcxoAHbie Cbipbie Maiepnajibi nociynajOT Ha H<ejie3HOAopo>K- 
Hue CKJiaAbi, nocjie wero hx noABepraioT npeABapHTejibHofi o6pa- 
6oTKe. npH 3tom H3BecTHHK o6>KHraeTCH bo BpamaiomHxcH nenax 
Ha H3BecTb, KOTopaa 3aTeM racHTca boaoh b nymoHKy, a TonAHBO 
h weji€3opyAHbie KOHueHTpa™ BbicymHBaroica bo BpamaromHxca 
cyuiHJiKax ao coAep>KaHHa BJiarn 2 — 4%. 

>KeJie30pyAHbIH KOHUeHTpaT, KOKCHK H H3BeCTb H3 npneMHblX 
6yHKepoB nepe3 TapeJibuaTbie A03epu nocTynaiOT Ha cMeuieHHe b 
mapoByK) MejibHHuy. ToTOBaa uiHXTa noAaeTca b 6yHKep, OTKyAa 
TpaHonoprapyeica Ha ahckobhh rpaHyjiaTop. OAHOBpeMeHHO b 
rpaHyjiaTop H3 HanopHbix 6aaKOB noAaeTca 0,01% -huh pacTBop 
KaTajiH3aTopa. 

rio.nyaeHHbie Ha rpaHyjiaiope rpaHyjibi HanpaBJisuoT Ha noA- 
cyuiKy. rioAcyuieHHbie rpanyjiu c uejibio Kap6oHH3auHH b nepecbin- 
hoh Kap6oHH3auHOHHofi KaMepe o6pa6aibiBaioT xojioahmmh akimo- 
bwmh ra3aMH KaynepoB hah npoAyKTaMH ropeHHa, coAepMamHMH 
yrjieKHCJiOTy. BpeMa Kap6oHH3auHH 60 — 120 mhh. 

llpouecc ynpoHHeHHa rpaHyji hact 3a caeT o6pa30BaHHa MHKpo- 
KpHCTa/iJiHHecKoii CTpyKTypbi napgoHaTa Kajibuna. ToTOBbie rpa- 
nyjibi, BbirpynceHHbie H3 nepecbinHoft maxTHoft Kap6oHH3auHOHHOH 
KaMepbi, noAaioTca na CKJiaA raroBoft npoAyKU.HH. 


XapaKTepncTHKa rpaHyji, nojiynaeMwx XHMHKO-KaTajiHTHHCCKHM MeTojioM 


1 

CocTaB, % 

npOMHOCTb, 

KSjCM* 

HcTHpae- 
MOCTb, % 

BjiarocTofiKOCTb 

BoCCTaHOBH- 
MOCTb B CO 

TepMOCTOfi- 

KOCTb 

KMA 70, CaO 
15, KOKCHK 

15 

A o 300 

CO 

1 

rpaHyjiu Ha- 
XOAHJlHCb B BOAe 

b Te^eHHe 6 Mecn- 
ueB, ho He noTe- 
pflJIH CBOHX Me- 

XaHHHeCKHX 

CBOHCTB 

B 2—3 pa3a 
CKopee, neM 
arAOMepaTa 

He pa3pyma- 
iotch npw oa- 

HonacoBOM 

HarpeBe npH 
900° 


nojiyaeHHbie onncaHHbiM mctoaom pyAHOTonjiHBHbie ocJjjiioco- 
BaHHbie rpanyjibi 6 hjih noABeprHyTbi HcnbiTaHHio b yKpynHeHHOH 
jia6opaiopHoS AOMeHHOH new HHCTHTyTa MeTajuiyprHH AH CCCP 
h b sJieKTponeaH BAMH b JleHHHrpaAe. HonbiTaHna asah noAO- 
*HTeAbHbie pe3yAbtaTbi. 


4 * 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 


! HOBblE nPHHI^Hntl OBOrAmEHHfl 

TBEPflbIX TOPIOHHX HCKOIIAEMblX 
H KOMnjIEKCHOrO HCn0JIb30BAHHfl 
MHHEPAJIbHbIX KOMIIOHEHTOB yrjIEft 

A. 3. lOpOBCKHH 

(Hhctutijt ZOPWHUX ucKonaeMbix AH CCCP, Mocnea) 

B noHHTHe KOMnjieKCHoro Hcnojib30BaHHH TBepnoro TomiHBa (b 
UIH pOKOM CMbICJie 3T0T0 CJIOBa) HeH36eH<HO AOJDKHbl BXOAHTb npHH- 
UHnbl paiI,HOHaJIbHOH yTHJIH3aUHH MHHepaJIbHbIX KOMnOHeHTOB 
yrojibHoro Bem,ecTBa, npncymHx TBepabiM ropiOHHM HCKonaeMbiM. 

Bonee BHHMaiejibHoe H3yneHHe HeopranHnecKHx kom- 
noHeHTOB HCKonaeMbix yrjiefi ^ejiaer BnojiHe 3aK0HHbiM cpaBHeHne 
ueHHOCTH opraHHqecKHx h MHHepajibHbix cocTaBjmiomHx qacTeft 
TonjiHBa. ripn 3 tom b nepByio onepeAb 3acJiy>KHBaeT BHHMaHHH 
neponeKTHBa yTHJiH3auHH TaKHx MHHepajibHbix KOMnOHeHTOB, Kax 
ajiioMHHHH, cepa, THTaH, mojihSaCh h pe^KHe 3JieMeHTbi. 

YroJibHoe BeiuecTBO, iiomhmo CBoero npnMoro TexHOJiorHnecKO- 
ro 3HaqeHHH, oAHOBpeMeHHo HBjineTCH apceHajioM MHoronHCJieHHbix 
ueHHefimHx MaiepHajiOB, nonyTHan Aofibina KOTopbix o6n3aTejibHo 
ocymecTBJiHeTCH npoMbinuieHHocTbio. 

UeHTpaJibHOH 3a^aqefi eraHOBHTCH HaxoHweHHe npneMJieMbix 
nyTeft pa3AejieHH5i h KOHijeHTpauHH yKa3aHHbix KOMnOHeHTOB. 
BcjieACTBHe 3Toro npouecc o6orameHHH ropioqHX HCKonaeMbix 
AOJOKeH CTHTb 060K>A00CTpblM Opy>KHeM, KOMnJieKCHO pemaiOIUHM 
3aAaqy yjiynmeHHH KanecTBa 3HepreTHqecKoro h MeTajuiyprHqecKO- 
ro ronjiHBa, npeBpaman OAHOBpeMeHHo MHHepajibHbift dajuiacT b 
hctohhhk cupbH rjih uejioro pH^a BajKHefluiHx oTpacjieg npoMbiin- 

JieHHOCTH. 

Pa3pa6oTaHHan b HHCTHTyre ropioqnx HCKonaeMbix AH CCCP 
Teopnn pacKpbiTHH MHHepajioB no3BOJinei naftm onTHMajibHbie 
ycjiOBHn TexHojiorHH yivieo6oraTHTejibHoro npouecca Kan ajih nojiy- 
qeHHH TOcrbix (rjiy6oKO ACMHHepajiH30BaHHbix) KOHixeHTparoB, TaK 
H B OTHOmeHHH MaKCHMaJIbHOH KOHUeHTpailHH MHHepajibHbix KOM- 
nOHeHTOB b Tex hjih hhhx npoAyKTax ofioraineHHH. 

Q6e, Ha nepBbift B3iviha npoTHBonojioncHbie, 3 aAann hmciot 
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o6myio ocHOBy h o6iuvk> TexHOAonniecKyK) HanpaBAeHHOCTb. TaK, 
HanpHMep, pejKHMbi o6orameHHH, o6ecneqHBaiomHe chhjkghhs co- 
flep>KaHHH cepbi b KOHueHrpaTe, nprocvurr k 3HanHTeAbHOMy noBbi- 
uieHHK) K 0 Hu, 6 HTpauHH cepHoro KouneASHa b otxoabx yrjieo6orame- 
HHH. npH KOMiuieKCHOM ocymecTBJi&HHH yrAeo6orameHHH 
TepMHH «otxoa», Boo6me, npHoSpeiaeT ycAOBHoe 3HaneHHe h 
T exHOJiorHH npouecca MO>KeT 6biTb nocTpoeHa TaKHM o6pa30M, mo- 
6bi xBOCTOBbie (jjpaKUHH npeACTaBAHAH ueHHbift TOBapubiS npouyKT 
AAH npOH3BOACTBa CepHOHl KHCAOTbl. 

He MeHee aKTyaAbHa npo6neMa ncnoAb30BaHHH aAioMHHHH, 3 a- 
KJiioMeHHoro b MHHepajibHOH qacTH HckonaeMbix yrjieft. 

B ycJioBHHX Hainefl CTpaubi HCKonaeMbie yrjiH hbahiotch b3?k- 
hhm hctohhhkom najiyneHHH repMaHHH h Apyrnx peAKHX ajieMeHTOB. 
B nocjieAHee BpeMH b pe3yjibTaie npoBeAeHHbix b HrH nccAeAO- 
B3HHH yTOAHeHO <HaAHHHe M3KCHMaJTbHbIX KOHUeHTpaUHlt pHA3 
ajieMeHTOB b Han6oJiee nencux cocTaBAHiomHx nacTHX BHTpeHa. Yc- 
TaHOBJieHHbiH (JjaKT HMeeT cepbe3Hoe reHeTHnecKoe h TexHOAorane- 
cKoe 3HaMeHHe. 

Honojib30BaHHe noJiyneHHbix pe 3 yjibTaTOB HccAenoBaHHH MorAO 
6biTb peajiH30BaH0 AHiub npn HaAHHHH MeTOAOB pa 3 AejieHHH yroAb- 
Horo BemecTBa, no3BOAHJoiuero otahu aib oTAeAbHbie ero cocTaBHue 
qaCTH C TOHHOCTbK) AO OAHOH COTOH H ASJKe AO TbICHHHbIX AOAefi 
yAeAbHoro Beca. TaKHM mctoaom oco6o ueTKoro pa3AeAeHHH yrAeft 
h HBAHerca u,eHTpo6e>KHbiH npouecc oSorameHHH yrAefl.^ 

3tot npHHUHnnaAbHo hobhh mctoa, pa 3 pa 6 oiaHHbiH coBMecT- 
riblMH yCHAHHMH AKaAeMHH HayK CCCP H yrOAbHOH npOMbHIIAeHHO- 

cth (HTH AH CCCP h HHCTHTyTOM «YrAeo6orameHHe») , HeH3Be- 

CTeH 3a py6e*OM H HBAHeTCH 3 $$eKTHBHbIM CnOCo6oM CHHJKeHHH 
coAepjKaHHH 30ah h cepbi b yrunx, HAymnx Ha KOKCoBaHHe. B Ha- 
CTOHiu.ee BpeMH ueHTpofieucHbift MeTOA y*e BHeApaeTCH b .HoHeu- 
kom SacceflHe b npoMbiuiAeHHOM MacujTa6e. 

MoAH^HKauHH yKa3aHHoro npouecca no3BOAHAa 3HanHTeAbHO 
pacuinpHTb HayMHO-TexHuuecKyio o6uacTb ymeoSorameHHH h pea- 

AH30B3Tb c4>OpMyAHpOBaHHbIH BHUie npHHUHn yT HA H3 3UH H UeAOTO 
pHAa ueHHbix MHHepanbHbix KOMnoHeHTOB yrAH. B Aa6opaTopHH h 
onbiTHo-npoMbiuiAeHHOM Macunade A0Ka3aHa BO3M0>KHocTb noAy- 
qeHHH KOHueHTpaTOB ueHTpo6e>KHoro ofiorameHHH co 3HanHTeAbH3 
60 AbHIHM COAep>KaHHeM peAKHX SAeMeHTOB (repMaHHH, raAAHH, 
CKaHAHft, THTaH h Ap.). 3 to HOBoe HanpaBAeHHe HMeeT KpynHoe 
HaynHoe h npHKAaAHoe 3HaneHHe, o6ycAOBAHBaiomee KOMnAeK- 
CHocTb HcnoAb30B3HHH TBepAbix ropioqHx HCKonaeMbix. 
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TEPMAHHH H HEKOTOPBIE PEflKHE 
H PACCEflHHBIE 9JIEMEHTW B yrjIE 

M. A. MeHKOBCKHH, A, H. AjieKcaH^poBa, K. H). B o a k o b, 
C. A. To p a o h, JL B. He TpoecKaa 

(MocKoecKuii zopnbiu uhctutijt um. //. B. Crajiuna) 


3xa-auiHUHH, cymecTBOBaHHe KOToporo npeAcxa3aHo 

H. MeH^eJieeBbiM, HbiHe oahh H3 HyjKHefiiiiHx jiJin coBpeMeHHOH 
TeXHHKH SJieMeHTOB — repMaHHH — OTHOCHTCH K paCCeHHHbIM 3Jie- 
MeHTaM. 

Oahhm H 3 KpynHbix hctohhhxob ajih npoMbinuieHHoro nojiyne- 
hhh repMaHHH hbjihiotch KaMeHHbifl h dypbift yrJIH, B 30 JiaX KOTO- 
pbix ero coAepncaHHe AOCTHraeT cothx h Aa>xe AecHTbix AOJieft npo- 
ueHTa. 

Bojibiuoe npaKTHHecKoe 3 HaqeHHe hmciot Taxjxe rajuiHH, cxaH- 
AHH, HTTpHH H ApyrHe SJieMeHTbl, COAepJKaHHe KOTOpbIX B HeKOTOpbIX 
yrjiHx npeACTaB^neT npaxTHnecxHH HHTepec ajih npoMbimjieHHOCTH. 

OAHano o (j)opMax coACp^xaHHH repMaHHH h Apyrnx paccenHHbix 
h peAKHX 3JieMeHT0B b yrjiHx ao HacTOnmero BpeMeHH hct eAHnoro 
npeACTaBJieHHH, Tax >xe xax h 06 ycjioBHnx hx reHe3Hca. 

npoBeAeHo uccjieAOBaHHe cj)opM coAep>xaHHH repMaHHH b 6y- 
pbix h HexoTOpbix xaMeHHbix yrjiHx. B ocHOBy HccJieAOBaHHH ncx/io- 
KeHO H3BjieneHHe pacTBopHMbix b mejioqn ryMHHOBbix xhcjiot. 
lioxa 3 aHo, hto b dypbix yrjiHx BMecTe c ryMHHOBbiMH KHCJiOTaMH 
npOHcxoAHT H3B^eneHHe do;ibiiieH nacra repMaHHH. CieneHb h cxo- 
pocTb H3BjieHeHHH repMaHHH corjiacyiOTCH c C0Aep>xaHHeM b yrjie 
opraHHnecxoH Maccbi h djiecTHin,Hx paanoBHAHocTeH. 

Ha npHMepe odpadoTXH mejionbio xaMeHHbix yrjien noc/ie hx 
oxHCJieHHH nepexHCbK) BOAopoAa noxa 3 aHo, hto npn OTcyTCTBHH b 
yrjie BemecTB, pacTBopHMbix b mejiOHH, nocjieAHHH He H 3 B^exaeT 
repMaHHH H 3 yrjin. B Tex xaMeHHbix yrjinx, b xoTopbix nocjie oxh- 
cjieHHH nepexHCbio BOAopoAa npoH 3 omjio odpa 30 BaHHe pacTBopn- 
Mbix xHcjibix coeAHHeHHH, Tax >xe xax h b dypbix yrjinx, ocHOBHan 
Macca repMaHHH H 3 B«/iexaeTCH mejioHbio BMecTe c hhmh. 

IlpoBeAeHHbie nccjieAOBaHHH noKa 3 ajiH, mo b mejioHHoft pa- 
CTBop repMaHHH nepexoAHT b ryMaTHoft <J)opMe, a He b BHAe coeAH- 
HeHHH repMaHHH. Ha ochob 3 hhh noAyHeHHbix pe3yAbTaTOB onpe- 
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aejieHO kojiumgctbo repMaHHH b yroe, cBHsanHoe c opranmecKOH 
Maccofl yrAH h oTaejibHO c MHHepaAbHoft ero nacrbio. 

ripoBea.eHbi onbiTbi 4>paKUHOHHoro paaAeAeHHH yrAH b 
ooraHHMecKHX jkhakocthx c ueAbio ycraHOBAeHHH cbh3H Me>KAy 
coAepKaHHeM repMaHHH h Apyrnx pacceflHHbix H peAKHx BAeMeHTOB 
H cocTaBOM ochobhhx MHHepaAbHbix npHMeceH. riOKa 3 aHO, HTO. 
a) GOAep^aHHe repMaHHH h Apyrax pacceaHHbix h peAKHX we«H- 
tob b yrAe yBeAHHHBae-rcH no Mepe yMeHbineHHH yAeAbHoro Bee 
vroAbHoro BemecTBa h 6) yBeAHneHHe KOHueHTpauHH repMaHHH 
conpoBOJKAaeTCH noBbiuieHHeM coAepmaHHH b aoAax ^AOHHOse- 
MeAbHblX MeT3AA0B H CHHJKeHHeM COAep*aHHH KpeMHeKHCAOTbl 

>K 6 JIC 3 3 • 

riOAVHeHHbie pe3yAbTaTbI H aHaAH 3 AaHHbIX no CBH 3 H Me>KAy 

coAepJKaHHeM repMaHHH h oTHomeHHeM AI2O3 : S1O2 b 30 Ae $paK- 
unft yrjia h ero nexporpacjiHHecKHX pasHoexeii hosboahah bhck 3 - 
saib npeAnoAOJKeHHe 06 ycAOBHHX reHeanca repMaHHH b hoamo- 

CK °HaKonAeHHe repMaHHH h Apyrnx pejufflx bjicmbhtob b HCKonae- 

MblX yrAHX npOHCXOAHAO B OCH 0 BHOM B TOptJ)HHOH CT 3 AHH H B CTa- 

AHH(jeAe 4 ^o„ ^ T0 p0HbI( jjsyneHHe aAcop6nnoHHOH onoco6HOCTH no 
OTHOUJCH HH3 K KpeMHHK) Y eCTeCTBeHHHX yFOAbHblX B^6CTB 
cpaBHHTeAbHO c APvmMH aACop6eHTaMH npn paBHOH creneHH HX 
AHcnepcHOGTH noxasaAO, hto b ecxecxBeHHbix yroAbHbix aemecTBax 
nooHcxoAHT noMHMO HBAeHHH aAcop6u,HH, o6yCAOBAHBaeMOH no 
CBOticTBaMH, erne » cneMctmeCKHe npoueccN, 
CBOHCTBeHHbie eCTeCTBeHHbIM yrAHM. KoCBeHHbIM OTBeTOM H8 BO- 
npoc 0 npHHHHax KOHueHTpauHH repMaHHH hmchho b yrAHX, a He b 
conpoBO>KAaiouJiHx h BMemaiomHx yroAb cHAHKambix nopoAax hb- 
AfleTCH MaAaH aKTHBHOCTb cHAHKareAH no oTHomeHHio k repMaHH 
Hap HAY C BHC0K0H aKTHBHOCTbio yrAeH. 

rioKa3aHO, hto HaAHHHe repMaHHH b yrAHX MoareT 6bHb oot>h 
HeHO Tanxe h npoueccaMH ero aACopduHH H 3 noAaeMHbix boa b 
va<e ccbopMHpoBaBineMCH yroAbHOM nAacTe. 

H3vneHO pacnpeAeAeHHe repMaHHH, raAAHH, ck3hahh, httphh 
noAMOGKOBHbix h anrpeHCKHx 6ypb.x yrAHX. noRaaaiio, hto h3h- 
SoAbiuHe KOHueHTpauHH repMaHHH h Apyrnx aAeMeHTOB p yp 
hh K KpaeBbiM oSAacTHM yroAbHbix saAeaceH, hto o6 ™CHHeTCH 
BbicoKOH aAC0p6uH0HH0ft a kt h b h o CTbK) yrAeH k HandoAee TBepAUM 
reAed)Hu,HpoBaHHbiM KOMnoHeHTaM yroAbHoro BemecTBa. 

Ha AOHeuKHx yrAHX HCCAeAOBaH Bonpoc MeTaMop4)H3Ma coeAH- 

HeHHH repMaHHH B CBH 3 H C MeTaMOp 4 )H 3 MOM yrAH. noKa 3 aHO, HTO 
(JiopMa coAepaiaHHH repMaHHH b 33bhchmocth ot MexaMopcpH 3 Ma 
yrAH TaKHte npeiepneBaeT H3MeHeHHH. 
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IIPMMEHEHHE I130T0n0B 
#JIH H3yHEHHfl XHMIRECKHX PEAKIJHfl 

rA3orEHEPATOPiioro iipoijecca 

H. F. IleTpeHKo 

(IlHCTUTyr zopkhux ucKonaeMbix AH CCCP, Mocnea) 


npH noMomHpauHoyrjiepoua- 1 4 Hayaajica wexaHHSM peaxuHH 
BoccTaHOBjieHHH C0 2 yrjieM. H3ynajiHCb Taxme peaKuna roMoreH- 
Horo °6MeHa Meatfly CO h CO?, peaxuHa reTeporeHHoro o6MeHa 
Me>Kpy cu, C0 2 h s^ieMeHTapHbiM ynuepoaoM h TonoxHMHvecKHe 
peaKUHH B3aHMopefiCTBHH okhcjiob yrjiepoua c apeBecHbiM yn/ieM 
npn no.MoipH MeToua papHorpatfjHH. 

PeaKpHH o 6 MeHa HMeiOT dojibiuoe 3 HaaeHHe j \ j ih ycTaHOBjieHHa 
TOnaH H3Ma ° CH0BHbIX P eaK W« ropeHHH h ra 3 Hcj)HKauHH TBepuoro 

V CTa HOBjieHo, HTO peaKUHH oSMeua Meacay CO h C0 2 b tomo- 
reHHbix ycuoBHHx npoTexaeT c 3aMeTHoft cxopocTbio Tojibxo non 
TeMnepaxypax Bbiuie 800°; MexaHH3M ee MOJKeT 6biTb npeucTaBJien 
cjieuyiomeH cxeMon: K 

C x 0 2 + CO^O = C x = O "C = O^C*0 + C0 2 . 

B reTeporeHHbix ycjioBHax b npHcyTCTBHH aKTHBHoro yrjia co- 
rjiacHo JiHTepaTypHbiM uaHHHM, peaxuHa ofiMeHa npoHcxouHTnpu 

CpaBHHTejIbHO HH 3 KHX TeMUepaiypaX H C SojIbUIOH CKOpOCTblO. 
llpn 3 tom peaKUHa npoieKaeT c o 6 pa 30 BaHHeM Ha noBepxHocTH 
yraa npoMeacyTOHHbix KOMnjieKcoB THna KeTorpynn 

reTeporeHHaa peaxuna o 6 M eHa Me>Kuy yrjiepouoM h ero oKHCbio 

C x O -f- C CO + C* 

npoTexaei npn TeMnepaTypax Bbime 1000° no cxeMe: 

C- C- 


o = c* + c 


^o = c x = c' 


c— 


\ 


c— 
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0 = C + 0 



^C0 2 f C*= 


C- 


/ 


c 



C0 2 + CH2C0 


TeTeporeHHaH peaKUHH o6MeHa Mexcay C0 2 h aneMenTapHbiM 
yrJiepo/ioM o6napyx<HBaeTCH npn 6o;iee hh3khx TeMnepaTypax (ot 
700° m Bbime) h npn ycjioBHH npoTeKaHHH ochobhoh peaKUHH boc- 
CTaHOBjreHHH C0 2 no o6iuefi cxeMe: 

c*o 2 + c;cc*o + co, 

C x 0 2 + 2Ct;2CO +c x 


npn cooTHoineHHHx: C* : CO =1:4 hjih 1 : 6. 

3th peaKUHH B3aHMOCBH3aHbi h npn noBbiuieHHH TeMnepaTypbi 
H3M6HHK)TCH no 3KCn0HeHUHajIbH0My 3aKOHy, yCT3HOB^ieHHOMy UXH 
o6bIHHbIX XHMHUeCKHX peaKUHH. 

IlpOTeKaHHe reieporeHHUx peaKUHH odMeHa yrnepoua uaeT 
BO3MO>KH0CTb SKcnepHMeHTajibHO H3yHHTb TonoxHMHHecKHe peaK- 
UHH B 3 aHMoueHCTBHH CO h C0 2 c yrjieM npH uomoiuh MeToua 
pauHorpa(J)HH h MHKpo4>OTOMeTpHpoBaHHH pauHorpaMM. Flpn stom 
O lIbITHbIM nyTeM MO>KHO yCTaHOBHTb yCJIOBHH npoTeKaHHH peaKUHH, 
t. e. yCTaHOBHTb KHHeTHnecKyro h ,UH(})(f>y3HOHHyK) o6jiacTH peara- 
pOBaHHH. 

CpaBHHTeJibHaa jierKOCTb npoTeKaHHH HeKOTopbix xhmhhcckhx 
peaKUHH B HpHCyTCTBHH TBepUOTO TOnJIHBa 06 T>HCHHeTCH TeM, HTO 
Ha noBepxHOCTH yrviH hmciotch CBofiouHbie xHMHnecKHe BajieHTHO- 
CTH, ofiyCJIOBJIHBaiOmHe 06pa30BaHHe npOMOKyTOHHblX aKTHBHbIX 
KOMnJieKCOB. 

JlaHHbie, ony 6 jiHKOBaHHbie b HHTepaType, h pe3yjibTaTbi Hauinx 
onbiTOB noKa 3 biBaiOT, uto peaKUHH BoccTaHOBJieHHH C0 2 yrjieM 
npoTeuaeT c o6pa30BaHHeM npoMeJKyTOHHbix komujickcob; npn 
3 TOM nOHBJTeHHe aKTHBHbIX H HeaKTHBHbIX MOJieKyjI CO H CO 2 , 
a TaK*e TonoxHMHuecKHe peaKUHH ofiMeHa yrjiepoua HaxouHTCH 

BO B33HM0CBH3H. Pe3yJIbTaTbI 3THX pa60T flaiOT OCHOB3HHH CHH- 

TaTb, HTO MexaHH3M B33HMOUGHCTBHH C0 2 c yrjieM npoTeKaeT no 
CJieuyioiueH Handojiee BepOHTHOH cxeMe: 
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-hnC 



0 = C=C=C=0 + n< 


TaKHM o6pa30M, H30TonHbifi MeTOA Hccjie^oBaHHH noKa3biBaeT, 
mo npn BaaHMo.neHCTBHH okhcjiob yrjiepoAa c yrjieM npn BbicoKHX 
TeMnepaxypax npOTenaiOT HecKOJibKO B3aHMocBH3aHHbix napaji- 
jiejibHbix h nocjieAOBaTejibHbix peaKUHH c o6pa30BaHneM Ha no- 
BepxHOCTH yrjm no MeHbUieft Mepe Tpex KOMnjieKCOB: 1) uHKJinue- 
CKoro KOMnjieKca, npn pacnaAe ROToporo odpasyercn CO 2 h CO 
(oSpaTHan peaKUHH h peaKUHH BoccTaHOBjieHHn) hjih ace BbiAeJineT- 
ch yrJiepoA c nocJie^yiomHM o6pa30BaHHeM CO (peaRUHH o^MCHa) ; 
2) nepBHHHoro JinnenHoro KOMruiexca, npn pacnaAe ROToporo 06- 
pa 3yiOTCH TOJTbKO C0 2 H CO; 3) BTOpHHHOrO JIHHeHHOrO KOMnjieKca 
Tnna KeTorpynribi, bob h h k a io iuero b pe3yjibTaTe pacnaua nepBHu- 
Hbix KOMnjieKCOB c o6pa30BaHHeM CO h C hjih >xe o6pa3yioiuerocfl 
npn HenocpeACTBeHHOM B3aHMOAefrcTBHH KHCJiopoAa c yrjieM. npn 
ero pacnaAe o6pa3yeTca TOJibKO CO. 

ZtBa nocAeAHHx KOMnjieKca npn npoieKHHHH peaKUHH b o6paT- 
hom HanpaBJieHHH cocTaBJiniOT MexaHH3M Tpex peaKUHH: reTepo- 
reHHoft peaKUHH odMeHa yrjiepoAa Me>KAy CO h CO 2 , topmojkchhh 
OKHC bio yrjiepoAa peaKUHH BoccTaHOBJieHHH C0 2 h okhcjichhh 

(rOpeHHH) CO B npHCyTCTBHH TBepAOTO TOnJIHBa. B03M0>KH0 TaK- 
>Ke, HTO 3TH aKTHBHbie KOMnjieKCbl CJiy>KaT npHHHHOH CpaBHHTeJtbHO 
jierKoro OKHCJieHHH H 2 , CH 4 h KOHBepCHH CH 4 , CO h Apyrnx ra30B. 
HmCIOTCH OCHOBaHHH CHHTaTb, HTO CB 060 AHbie BaJieHTHOCTH Ha 
noBepxHOCTH yrjin o6ycjiOBJiHBaiOT o6pa30BaHHe He TOJibKo khcjio- 
pOAHblX KOMnAeKCOB, HO THKJKe H THApOKCHAbHblX, BOAOpOAHbIX H 
Apyrnx aKTHBHbix npoMe>KyTOHHbix coeAHHeHHH. 
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OB OCHOBHbIX 3AKOHOMEPHOCTHX 
riPOU,ECCA J30fl3EMH0fl rA3HO>HKAU,HH YrJIEH 

H. B. JlaspoB 

(Uhctutijt zopioHUx ucnonaeMbix AH CCCP, Mocitea) 

FIoa3eMHafl ra3H$HKau.HH npeACTaBAHei co6oh OAHy H3 pa3- 
HOBHAHOCTeft ra3Htj)HKau,HH — cAOJKHoro (j)H3HKO-xHMHHecKoro npo- 
uecca. Hco6xoahmo yKa3atb, mo ropeHHe h ra3H(J)HKaunK) 
TBepAoro ToruiHBa cJieAyeT paccMaipHBaib KaK eAHHbifi Hepa3pbiB- 
Hblft npoixecc C TOHKH 3peHHH oSlUHOCTH XHMH^eCKHX peaKUHH. 
npoSAeMa ropeHHH TBepAoro TonAHBa ecTb b ochobhom npo6AeMa 
ropeHHH yrAepoAa. XHMHHecKHe peaKUHH, npoiexaiomHe npn ro- 
peHHH h ra3H(J)HKauHH TBepAoro ToruiHBa, npHHHTO pa3£ejisrrb Ha 
OKHCJIHTeJIbHbie H BOCCTaHOBHTeJlbHbie. 

CoBMecTHoe npoieKaHHe sthx peaKijHH, HBJiniomHxcH no xa- 
paKTepy npHMo npoTHBonoJio>KHbiMH, BCKpbiBaiOT cymH0CTb npo- 
uecca ropeHHH h ra3H(f)HKauHH TBepAoro TonjiHBa b AHHaMHKe h 
npeACTaBJineT ero ABHJKymyio cHJiy. B Hanajie khcjiopoahoh 30Hbi 
rJiaBHaa poJib npHHaAAewHT oKHCAHTeAbHbiM npoueccaM (BbicoKan 
KOHueHTpaunfl KHCJiopoAa). riocAeAHHe Bbi3biBaiOT TeneHHe boc- 
CTaHOBHTeJIbHblX npOUeCCOB, TaK KaK OHH AaiOT J\JIH HHX Heo6xOAH- 
Mbie HcxoAHbie npoAyKTbi peaKUHH h Tenuo. 

B nocAeAHeft cthahh npouecca ropeHHH, KorAa KOHueHTpauun 
KHCAOpOAa CT3H0BHTCH He3HaHHTeAbHOH, a KOHUeHTpaUHH IipOAyK- 
TOB cropaHHH — 6oAbuiOH h pearnpyiomHe BemecrBa HarpeTbi ao 
B bicoKHX TeMnepaTyp, ocHOBHyio poAb b ropeHHH h ra3H({)HKauHH 
urpaiOT BOCCTaHOBHTeAbHbie npoueccbi. 

CAO>KHbiH npouecc ropeHHH yrAepoAa cAaraeTCH H3 cAeAyioiunx 
CT3AHH: AHCj)(J>y3HH KHCAOpOAa K yrAepOAHOH nOBepXHOCTH —*■ 
(J)H3HHeCKOH 3AC0p6uHH KHCAOpOAa yrAepOAHOH riOBepXHOCTblO —*■ 
XHMHHeCKOH aACOp6UHH KHCAOpOAa yrAepOAHOH nOBepXHOCTbK) 
(o6pa30BaHHe npOMeHtyTOHHoro yrAepoAO-KHCAopoAHoro KOMnAeK- 
ca) p33AOJKeHHH KOMnAeKCa~> AeCOp6UHH npOAyKTOB peaKUHH -> 
->AH(J) 4 >y 3 HH npOAyKTOB peaKUHH B ra30BbIH o 6 T>eM. 

Oco6eHHOCTH ropHO-reoAorHHecKHx ycAOBHfi 3aAeraHHH yroAb- 
HblX nAaCTOB H (j)H 3 HK 0 -XHMHHeCKHe CBOflCTBa rOpiOHHX ucKonae- 
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Mbix npn no£3eMHOH ra3H$HKauHH yrjieft Bbi3biBaioT KaHajibHbift 
XO^ npouecca, KOTOpblH HeB03M0>KH0 npe^OTBpaTHTb BHeiXIHHM 
MexaHH^ecKHM BMeinaiejibCTBOM. 

no csoeMy xapaKTepy npouecc pearnpoBaHHH b Kanajie cjie- 
jxyei oTHecTH k HOAyoSpaiueHHOMy npoueccy ra3H(j)HKauHH. Haw- 
6ojigg 6jih3ko k no,H36MHOH ra3H(f)HKauHH npHfijiH>KaeTCH nonepen- 
HO-To^Hbifl npouecc b HeKOTopbix TpancnopTHbix ra3oreHepaTopax. 

B OTJintme ot ra3H(j)HKauHH caoh TomiHBa b Ha3eMHbix 
raaoreHepaTopax npn noA3eMHofi ra3H(j)HKauHH yrjien noHBAHexcH 
pHA HOBbix npHHunnnajibHbix oco6eHHocTefl: 

1) OxcyxcxByex ABHxceHHe TonjiHBa; BbiropaHHe yrojibHoro 
ruiacTa nponcxoAHT b pe3yAbxaxe nepeMeiueHHH onara ropeHHH, 
BMecTe c KOTopbiM npocTpaHCTBeHHo nepeMeiuaiOTCH 30Hbi noA3eM- 
Horo rasoreHepaTopa. 

2) OicyTCTByioT ra30Henp0HnuaeMbie ctchkh. PeaKUHOHHbiK 
KaHaji HenocpeACTBeHHo rpaHHnnx c 3anacaMH yrjin, noAAe^KaiuHMH 
ra3H(j)HKauHH; BCAeACXBHe axoro yroAb MOJKeT noABepraxbcn pa 3 - 
AHHHoro bh Aa xepMHnecKOH odpafioxKe Ha onpeAeAeHHyio rAySnny. 

3) B noA3eMHbiH ra3oreHepaTop MoryT npoHHKaTb rpyHxoBbie 

BOAbl. 

4) PeaKunoHHbiH KaHaA conpHKacaeTCH c MHHepaAbHtJMH no- 
poAaMH (kpobah h nanKH nAacxa, nponjiacTKH nopoAbi, 30Aa k 

IHAaKH). 

5) PaccTOHHHH Me>KAy CKBa>KHHaMH no yrAio bo MHoro pas 
npeBbimaiOT neo6xoAHMyio AAHHy peaKUHOHHbix 30 H. 

npn noAyo6pam,eHHOM npouecce b noA3eMHOM ra3oreHepaTope 
nocTynAeHHe boahhmx napoB h Aexynnx BeiuecxB nponcxoAHT bo 
B ee peaKunoHHbie 30Hbi. Ilo AAHHe peaKUHOHHoro KaHaAa pa3Me- 
lUaiOTCH Tpn OCHOBHbie 30Hbi: 30Ha OKHCAHTeAbHbIX peaKUHH, 30 Ha 
BOCCTaHOBHTeAbHblX peaKUHH H 30Ha KOHBepCHH. 

nepneHAHKyAHpHo k jxBumemuo ra30Boro noTOKa pacnoAaraex- 
CH 30Ha nOArOTOBKH TOIIAHBa. Oco6eHHOCTbIO AHH3MHKH ra30o6- 
pa30BaHHH b noA3eMHOM ra3oreHepaTope hbahctch pa3BHTHe 06^- 
eMHbix peaKUHH ropeHHH h reTeporeHHbix KaxaAHxnnecKHx peaKUHH 
KOHBepCHH okhch yrAepoua h Aexynnx BeiuecTB (b ochobhom Me- 
TaHa) boahhhmh napaMH. 
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KJIACCI1<DHKAH,MH KAMEHHbIX YrJIEtf 
no CKJIOHHOCTH K OKHCJ1EHHIO H CAM0B03r0PAHHI0 

B. O. O p e in k o 

(MocKoecKUu TexHOJiosunecKuu uHcruryT nuu^eeou npoMbiimieunocTu) 


Ha Bcecoio3HOM coBemaHHH no xhmhh h reHe3ncy TBepAbix 
TonjiHB b HHBape 1951 r. aBTOpOM 6 hah pa3BHibi npeACTaBJieHHH 
o KOJUioHAHO-XHMuqecKOH CTpyKType HCKonaeMbix yrjien h noKa3a- 
ho ee BJiHHHHe Ha cKJionHocTb yrjiefi k okhcachhio h caMOB03ropa- 
HHK). 

B pa3BHTHe 3 thx npeACTaBAeHHH, b pe3yjibTaTe HCCAeAOBaHHH 
6ojibmoro KOAHnecTBa AOHeuKHx h Ky3HeuKHx yrjien aBTopy yAa- 
JlOCb nOJiy^HTb AaHHbie, 06'beKTHBHO XapaKTepH3yK)mHe CKAOHHOCTb 
yrjieft k okhcachhio h caMOB03ropaHHK). 

AHajiH3 MHuejumpHOH CTpyKTypbi HCKonaeMbix yrjieft npHBOAHT 
k 3aKJiioqeHHK), hto oKHCJieHHe yrjiH khcaopoaom B03Ayxa npo- 
hcxoaht nyieM B3aHMOAeftcTBHH ero c peaKUHOHHO-cnoco6HbiMH 
rpynnaMH jino^HJibHon HeynopHAonenHOH nacTH yrAH h o6yrjiepo- 
>KeHHOH HaCTbK) — nceBAOKpHCTaAAHTaMH yrOJIbHbIX MHUeJIJI c 
o6pa30BaHneM HH3KOTeMnepaTypHbix h BbicoKOTeMnepaiypHbix 
KOMnjieKcoB. 06pa30BaHne o 6 ohx bhaob KOMruieKcoB AOKa3aHO 
HBTOpOM SKCIiepHMeHTaJIbHO. MHTeHCHBHOCTb o6pa30BaHHH KaJKAO- 
ro BHAa KOMnJieKCOB 3HBHCHT, BO-nepBbIX, OT COOTHOIIieHHH AHO- 
(})HAbHOH H o6yrJiepO>KeHHOH HaCTen M Hue A A H, BO-BTOpbIX, OT HX 
npnpoAbi — KOAHuecTBa peaKUHOHHbix rpynn b aho^habhoh Hacra 
MHueAA (HH3KOTeMnepaTypHbie KOMnAeKCbi) h cTeneHH ynopuAO- 
neHHOCTH reKcaroHaAbHbix ceTOK b nceBAOKpHCTaAAHTax MHueAA 
(BbicoKOTeMnepaiypHbie KOMnAeKCbi) . 

O COCTaBe H KOAHHeCTBe AHO(j)HAbHOH HHCTH MHUeAA CyA^T nO 
BbixoAy k cocTaBy npoAyKTOB HH3KOTeMnepaTypHoro TepMHuecKoro 
pa3AOJKeHHH, a o CTeneHH ynopHAoneHHOCTH reKcaroHaAbHbix ceTOK 
B nceBAOKpHCTaAAHTax — no TepMHHeCKOH yCTOHHHBOCTH BHCOKO- 
TeMnepaTypHbix KOMnAeKcoB, TeMnepaTypa pa3pymeHHH KOTopwx 
TO>KAecTBeHna TeMnepaType B03ropaHHH AaHHoro yrAH. 

KAaccH(J)HKauHH yrAeft no ckaohhocth k okhcachhio ocyme- 
CTBAHCTCH no KOAHHeCTBy H COCTaBy npoAyKTOB HH3KOTeMnepaTyp- 
noro pa3AOHceHh5i yrAH, onpeAeAHeMbix no MeTOAy, npeAAO>KeHHO- 
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My H OnHCaHHOMy BBTOpOM. npH 3T0M BC6 yrJIH B TpeyrOJIbHHKG 
rn66ca. cMOJia noJiyKOKc — bojjb + ra3, pacnojiaraioTCH b BH,ue 
nojiocbi, b npe^ejiax KOTopoft cocTaB npo^yKTOB TepMHqecKora 
pa3Jio>KeHHH na>KAoro yrjin npe^eraBjieH ToqKofi Ha iuiockocth. 
Rjih npaKTimecKHx uejieft Bee yrjiH MoryT SbiTb pa3^ejieHbi Ha qe- 
rape KJiacca, b 3aBHCHMoc™ ot hx nojioJKeHHH Ha jmarpaiviMe, 
onpeaejiHiomeM cocTaB JinoiJiHJibHOH qacra MHpejui, a cJieAOBa- 
TejibHO, cTeneHb hx ckjiohhocth k okhcjichhio. 

Ckjiohhoctb yrjiH k caMOB03ropaHHK) 33BHCHT ot ero cnoco6Ho- 
cth k OKHCJienHK), onpeAejunomefi TaKHce CKJioHHocTb yrjia k caMO- 
HarpeBaHHio, h ot TepMHqecKoft ycTOHHHBOCTH BbicoKOTeMnepaTyp- 
Hbix KOMnjieKcoB,^ t. e. ot BejiHHHHbi TeMnepaTypbi B03ropaHHH, 
xapaKTepH3yiomeH B03ropaHHe yrjin h nepexo/i b cTanHio ropeHHa. 

n PH HOpMajIbHOM pa3BHTHH npOUeCCOB MeT3M0p(J)H3Ma HA6H- 
thhhocth yrjieo6pa30BaTejien h t. n. npouecc odyrjiepojKHBaHHa 
yTJIH AOJIJKeH npHBOAHTb K 3aKOHOMepHOMy H3MeHeHHIO COOTHOUie- 
HHH JIHO(j)HJIbHOH H3CTH MHHejIJI H HCeBAOKpHCTaJIJIHTOB H 3aKOHO- 
MepHOMy H3MeHeHHio hx cbohctb. B 3tom cjiyqae KJiaccu yrjiefl no 
CKJIOHHOCTH K OKHCJieHHIO AOJI>KHbI 6bITb TOJKAeCTBeHHbl KJiaCCaM 
no CKJIOHHOCTH K CaMOB03TOpaHHK). BCHKOTO pOAa OTKJIOHeHHH OT 
ycjiOBHii npouecca^ oSyrjiepojKHBaHHH yrjm, KOJiedaHHH b cocTaBe 
yrjieo6pa30BaTejieft, ycjiOBHH cpejibi h t. a. MoryT H3MeHHTb xapax- 
Tep, HHTeHCHBHocTb h .nance HanpaBJieHHe BaxcHeHiHHx npoueccoB,. 
npoTeKaiouiHx npn oSyrjiepoxcHBaHHH yrjiH, Hapymaa 3aKOHOMep- 
Hbie cooTHouieHHH cocTaBa h cbohctb JiHO(})HJibHOH h oSyrjieponceH- 
HOH nacrefi yrojibHbix MHuejui, xapaKTepHbie ajih naHHoro mccto- 
po>K,neHHH. B pe3yjibTaTe yrjiH MoryT HMeTb Sojiee HH3Kyio hjih 
6o./iee BbicoKyio TeMnepaTypy B03ropaHHa, He cooTBeTCTByiomyio 
KOJiHqecTBy h cocTasy hx JiHocjiHJibHofi qacra. B nepBOM cjiyqae 
yrjiH ofiHapyJKaT Sojibiuyio cKJioHHOCTb k caMOB03ropaHHio, bo 
btopom cjiyqae — MeHbmyio. IlocTpoHB HopMajibHoe, HaH6oJiee 
BepoHTHoe, pacnpeAeJieHHe TeMnepaTyp B03ropaHHH b npenejiax 
AHarpaMMbi, xapaKTepn3yiomeH cocTaB JinoiJiHJibHOH qacra yrjia, 
onpeaejiaiomero CKJioHHOCTb ero k okhcjichhio, mohcho KJiaccHcjm- 
UHpoBaTb yrjiH no ckjiohhocth h caMOB03ropaHHK>. 

HccjieAOBaHHe aohchkhx yrjieft noKa3breaeT, hto y 66% nccjie- 
AOBaHHbix yrjien KJiaccbi no ckjiohhocth k okhcjichhio h caMOB03ro- 
paHHio coBna^aiOT; 34% AOHeiucHX yrjieft no ckjiohhocth k okhcjic- 

HHK) H CaM0B03r0paHHK) AOJIJKHbl SbiTb OTHeCeHbl K pa3HbIM KJiaC- 
caM. Pe3yjibTaTbi KJiaccnijiHKauHH yrjiefi no ckjiohhocth k OKHCJie- 
HHIO H CaMOB03rOp3HHK) 6bIJIH COHOCTaBJICHbl C OnblTHUMH A3H- 
hmmh, nojiyqeHHbiMH MaKHHH, h noKa3ajiH BecbMa xopouiee 
corjiacne, a b pa^e cjiyqaeB no3BOJiHJin og-bHCHHTb anoMajibHoe 
noBeAeHHe yn/ieii, o6HapyjKHBaioiii,Hx noBbiuieHHyio ckjiohhoctb k 
caMOHarpeBaHHio, ho He caMOB03roparomHxcH. 
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0 IIPOIJECCE rA300BPA30BAHHfl 
nPH TASHOHKAI^HH TBEPflblX TOIIJIHB 
nOfl BbICOKHM flABJIEHHEM 

B. C. A ji b t in y n e p, T. A. IH a <t> n p 

(HncTUTyr eopwnux uaconaeMbix AH CCCP t Mooted) 


HecMOTpfl Ha npoMbiuLJieHHoe ocymecTBJieHHe ra3u4>HKauHH nou 
uaBJieHueM, ochobh stoto npouecca H3yueHbi HeuocTaiouuo. B cbh- 
3H C STUM B MTH AH CCCP npOBOAHTCH SKOnepHMeHTaJIbHbie H 
TeopeTHnecKHe HccneuoBaHHH npouecca ra30o6pa30B3HHH nou 
uaBJieHueM uo 100 aTM. 

HaMH npuBouHTca neKOTopbie pe3yjibTaTbi sthx nccAeuoBaHHu, 
nocBHmeHHbie H3yueHHio MexaHH3Ma ra30o6pa30BaHHH npu nouy- 
neHHH ropoucKoro u TexHonornuecKoro ra30B. 

Ta3, nojiyueHHbifi npu ra3H(j)HKauHH xonjiuB nou bhcokhm 
uaBAeHueM, xapaKTepu3yeTCH noBbimeHHbiM couepxcaHueM ra3o- 
o6pa3Hbix yrjieBOUOpouoB, npeHMymecTBeHHo MeTaHa. 

PacnpocTpaHeHHoe b HacTOHiuee BpeMH ofi-bHCHeHue SToro 
(jjaxTa cboahtch k TOMy, uto hctouhhkom sthx yrAeBouopouoB 
HBJIHIOTCH peaKUHH CHHTe3a, npOTeKaHHe KOTOpbIX c pOCTOM AaBJie- 
HHH yCKOpneTCH. TepMOUHHaMHUeCKH 3T0 BnOJIHe oSoCHOBaHHO, UTO 
nouTBepjKuaeTCH pe3yjibTaTaMH cneuuajibHbix TepMOUHHaMHuecKnx 
HCCJieUOBaHHH, B TOM HHCJie H H3UJHX, BbinOHHeHHblX UAH UaBJieHHM 
UO 300 aTM H pa3Hbix cocTaBOB uyTbH (napoBoe, napoKucAopouHoe, 
napoB03uyuiHoe, BouopouHoe) . OuHauo HauiH sKcnepHMeHTaAbHbie 
uccueuoBaHHH noKa3aAH HenoAHOTy h HeuocTaTOUHOCTb npHBeueH- 
HOTO 06"bHCHeHHH. 

C H3MeHeHHeM uaBAeHHH MeHneTCH pojib npouecca TepMHuecKO- 
ro pa3AO*eHHH npu ra3ucJ)HKauHH HaTypajibHbix touahb, uto 
oOycAOBJieHo H3MeHeHueM Tpex ochobhhx (paKTopoB: coficTBeHHO 
uaBAeHHH, BpeMeHH npefibiBaHHH npouyKTOB b annapaie h cociaBa 
ra30B0fl cpeuti. CoBMecTHoe ueficTBue yxaaaHHbix $aKTopoB npu- 
bouht k TOMy, uto npH ra3Ht})HKauHH nou uaBAeHueM HaSAiouamcH 
pocT Bbixoua h TenuoTBOpHOCTH ra3a, yBeAHueHue ueraux (ppaxunu 
b cMOAe npu npaKTHuecKOM nocTOHHCTBe ee Bbixoua h HeKOTopoe 
yMeHbuieHHe Bbixoua noAyKOKca. C poctom uaBAeHHH yBeuHUHBaeT- 
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ch aojih noTeHimajibHoro ienjia, nepexoAHinero b ra3 b 30He nojiy- 
KOKCOBaHHH. 

SKcnepHMeHTajibHo fibijin H3yHeHbi TaK>Ke peaKUHH cHHTe3a 
MeiaHa, BO3M0>KHbie b vcjiobhhx ra3H(J)HKauHH noA bhcokhm AaBJie- 
HneM. Bbui ycTaHOBjieH c})aKT 3HaHHTejibHoro o 6 pa 30 BaHHH MeiaHa 
nyieM npHMoro rHApapoBaHHH yuiepoua rrpn BbicoKHx TeMnepaiy- 
pax H AaBJieHHHX, OTKpblBaiOIUHH HOBbie B03M0>KH0CTH HCn0JIb30Ba- 
HHH BbICOKHX AaBJieHHH B ra3OreHepaTOpH0H TeXHHKe. 

IlpoBe^eHo 3KcnepnMeHTajibHoe nccjieAOBaHHe bjihhhhh AaBJie- 
hhh na npouecc ra30o6pa30BaHHH b khcjiopoahoh 30He, noxasaB- 
uiee HeH3MeHHOCTb 3Aecb MexaHH3Ma npouecca h pod KOjmqecTBa 
noTpe6jiHeMoro KHCJiopo.ua c yBejinneHneM /jaBJieHHH. 

Hccjie^OBaHHH no nojiyneHHio noA AaBJieHHeM ra3a, npnroAHoro 
HJin XHMHHeCKHX CHHTe30B, MbI npOBOAHJIH B HanpaBJieHHH BblflBJie- 
HHH yCJIOBHH MHHHMaJIbHOrO o6pa30BaHHH MeiaHa npH 3anaHH0M 
cooTHomeHHH okhch yuiepoua h BOAopoAa. 

OnbuaMH -noKaaaHa B03M0H<H0CTb noJiyneHHa noA AaBJieHHeM 
ra3a c Heo 6 xoAHMbiM cooiHomeHHeM b HeM aKiHBHbix KOMnoHeH- 
TOB. Rjin K3>KAOrO HeoSxOAHMOrO ABBJieHHH H 3aABHHOrO COOTHO- 
HieHHfl aKTHBHbIX KOMIlOHeHTOB Tpe6yeTCH CBOH OHTHMaJIbHblH CO- 
CTaB AyTbH. 

PaAHKajibHbiM MeTOAOM B03AeHCTBHH Ha o6pa30BaHHe MeiaHa 
B yCJIOBHHX ra3H(J)HKaUHH TOnJIHB nOA ABBJieHHeM HBJIHeTCH H3Me- 
HeHHe cocTaBa ra3OB0H cMecH, nociynaioiueH b 30Hy BocciaHOBH- 
TejibHbix peaKHHH. 

HccJieAOBaHHe ycjiOBHH, cnoco6cTByioiuHX npoieKaHHio peaKUHH 
KOHBepcHH MeiaHa, yrae o6pa30BaBmerocH npn ra3H(j)HKauHH TBep- 
Abix TonjiHB noA bhcokhm AaBJieHHeM, noKa3ajio Majiyio 3(})(})eKTHB- 
HOCTb HCH0JIb30BaHHH 3T0H peaKUHH B npHCyiCTBHH yrJIH RJlft CHH- 
KeHHH coAep>KaHHH MeiaHa b ra 3 e. 

^MayneHHH npoieKaHHH peaKUHH CH4 + H2O b npHcyiCTBHH 
HeHTpajIbHOH HacaAKH nOKa3aJTO B03M0JKH0CIB AOCTHJKeHHH npaK- 
THnecKH nojiHofi KOHBepcHH MeiaHa no a bbicokhm AaBJieHHeM npn 
TeMnepaiypax nopnAKa 1100°, npnneM KOHueHTpauHH MeiaHa b 
hcxoahom ra3e He BJinaei Ha CKopocTb npouecca. 

PeryAHpoBaHHe coAepJKaHHH MeiaHa b ra3e, nojiynaeMOM npH 
ra3H(J)HKauHH TonjiHB noA AaBJieHHeM, uejiecoo6pa3Ho ocyiue- 
ctbjihib b oTAejibHOM annapaie c HeflipajibHOH HacaAKofl, hto 
xoporno yBH3biBaeTCH c ochobhhm TexHOJiorHHecKHM npoueccoM H 
n03B0JIHeT riOBblCHTb 3(f)(J)eKTHBH0CTb BC6r0 npOH3BOACTBa ra3a. 
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k Bonpocy o qiekaemocth yrJiEB 

A. A. P y c i e b 

(XuMUKo-TexHOJioeu'iecKuii uhctutijt, Cocpun, Bo.icapua ) 


B HanpaBJienHH ycTaHOBAeHHH cymHOCTH cneKaHHH n o6pa30- 
Baima KOKca paSoTajiH MHorne HCCAeAOBaTeAH. Flpn btom HaynHbie 
npeACTaB.ienHa o caMbix Ba>KHbix npoueccax npn cneKaHHH yrjien 
HeOAHOKpaTHO H3MeHHAHCb, H B HaCTOHlH.ee BpeMH eme HeT eAH- 
HOTO MHeHHH. 

KoKCOBaHHe CMeceft H3 toihhx cAa6o cneKaioiHHxcH yrAeft b 
annapaTe Cano>KHHKOBa no3BOAHAO naM noAynHTb AaHHbie o xa- 
paKTepe cneKaeMocTH yrAeft. OnbiTbi 6hah npoBeAenbi c yrviHMH 
BaAKaHCKoro 6acceftHa pyAHHKa «,n,HBHHa», KOTopbie HaxoAHTcn 
Ha rpaHime MejKAy nC h T yrAeft h HMeiOT CAeAyiomHe noi<a3a- 
TeAH: BAara — W* = 1,13%; 30Aa — A a = 7,43%; AeTymie bc- 
mecTBa V a = 15,14%; cepa — S\ ( = 1,90%; nAacTOMeipHnecKHe 
napaMerpbi — X = 19, Y = 4. 

rijiacTOMeTpHnecKaH KpiiBan iicxcviHbix yivieft ruiaBHo cnii>KaeT- 
ch, ociaTOK nocAe kokcob3hhh ripeACTaBAHer CAa6o cahhiuhhch 
nopouioK. KaHecTBeHHbie noKa3aiejiH HcnoJib3yeMbix bhaob 
^ anbi b Ta6/iime. 


Bha 


cI>H3HKO-xHMHMecKHe noKa3aTejni 


y/i.ejibHbiii Bee npw 20° 

Bfl3KOCTb no BHrjiepy, 50° 

TeMnepaTypa 3acTbreaHHH, °C . . . . 

Kokc no KoHpaACOHy, % 

3ojia, % • * 

TeMnepaTypa BcnbiuiKH no MapKycoHy, 



KOKCOBblfi ra3 
KaMeHHbix yr-neft 

ra3oreHepaTOpm.ift 

1 1 3 6ypbix yrjicfl 


1,16 

1,02 


13,8 

14,0 


— 4 

4*2o 


8,4 

3,1 


0,16 

0,11 

°c 

106 

120 


6 3ana3 JNTe 1010 
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ByMajKHbie xpoMaTorpaMMbi sthx bhaob Aerra noKa3biBaiOT, 
4TO KOKCOBblH flerOTb COCTOHT H3 CHA'HKareA0BbIX OMOA, accjjajlb- 
TenoBbix H KapSoHAOBbix BemecTB, a reHepaiopHbift AeroTb — npe- 
HMymecTBeHHO H3 neipojieHOBbix h KeporeHOBbix BemecTB. 

Bhjio npoBe^eHO KOKcoBaHHe hcxoahhx yrjiefi c AotfaBAeHHeM 
15% kokcoboto Aerra h ra3oreHepaTopHoro Aerra H3 6ypbix yrjiefl. 
npH AoCaBJi ciihh 15% kokcoboto Aerra nojiyi aerca 6oAbiuoe yBe- 
AHHeHHe njiacTHnecKoro caoh (y = 23), a njiacTOMerpHnecKaa 
KpHB3H COBepiIieHHO H3MeHaeTCH, KpyTO nOAHHMaaCb SoAbUIHMH 
3Hr3arawH. Kokcobhh ocTaroK xoporno cnjiaBJieH, TpemHHOBaraH, 
HMeeT bhcokvio 6axpoMy, CBeTAo-cepufi hbct, CnecTamuH. B a tom 
cjiynae Ha6AK>AaeTca xopouiee pacTBopeHHe h AecneprnpoBaHHe 
yrjia b 6jih3kom no xapaKTepy h npoHCxo>KAeHHio kokcobom Aerie, 
b cocTaBe KOToporo HaxoAHrca cMecb cHjiHKareJieBbix cmoa, 
ac^aAbTeHOB, KeporeHOB h Kap6oHAOB. 

npn Ao6aBjieHHH 15% ra3oreHepaTopHoro Ae ns nAacra- 
necKHH caoh eAe yAaBAHBaeTca (t/- — 2), a nAacTOMeTpHaecKaa 
KpHBan HenpepuBHo h paBHOMepHO naAaeT. OcTaTOK nocAe kokco- 
BaHHH, xopouio CnAaBAeHHUH, MaAOTpentHHOBaTbin, c bucokoh na- 
cthaho BUAeAHromencfl SaxpoMofi, HMeeT cepbifi nBeT, noAySAecTa- 
mnft. OicyTCTBHe apKO BbipasceHHoro nAacTOMerpHnecKoro caoh 
npn AoSaBAeHHH ra3oreHepaTopHoro Aerra yKa3HBaeT, hto yroAb 
nAoxo pacTBopaeTca h AHcneprHpyeTca b pa3AHHHOM no nponcxoac- 
AeHHio 6ypoyroAbHOM ra3oreHepaTopHOM Aerre, kotophh cocraB- 
AeH b ochobhom H3 neTpoAeHOB h KeporeHOB. 

B nepBOM CAynae — npn AoSaBAeHHH kokcoboto Aerra — o6pa- 
30BaHHe KOKca npoHCxoAHT nocAe pacTBopeHHa yrAH h nepexoAa 
b nAacTHnecKoe cocTOHHHe. Bo btopom cAynae He HMeiOT Mecra 
pacTBopeHHe yrAH h nepexoA ero b nAacmnecKoe cocTOHHHe, a 
KOKCoo6pa30BaHne nponcxoAHT b ochobhom 6AaroAapa neMeHTa- 
UHOHHOMy AencTBHio ra3oreHepaiopHoro Aerra, H3 KOToporo no- 
AynaeTca cmoahhoh kokc, CKAeHBaiomHH KOKCOBbie nacTHUbi. Ta- 
KHM 06pa30M, flO*HO CHHTaTb AOKa33HHbIM, HTO npH 06pa30BaHHH 
KOKca HMeeT MecTO KaK pacTBopeHHe h AHcneprnpoBaHHe yrAH, 
TaK h ueMeHTHpoBaHHe kokcobhx nacTHU. 
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O KATAJIHTHHECKOM flEflCTBHH 
PA3JIHHHBIX BEiqECTB nPH imPOJIH3E 
CJIOSKHblX OPPAHIIMECKHX BEmECTB 
(KAMEHHbIX yrJIEU) 

A. C. B p y k, 3. A. B o ji k o b a, I\ II. T e 8 a, 

P. E. JI e 8 6 o b h *i 

(flHenponerpoecKuu MeraAAypeuHecKuu uHCTuryr um. M. B. Ctoauhcl } 


n P n npoBeaeHHH KOMnaenca pa6or no BbiacHeHHio AeHCTBHH 
pa3JiHHHux BemecTB, AoSaBJiaeMbix k yraio pa npouecca nnpo- 
jiH3a (KOKcoBaHHH), HaMH 6biaa cnpoeKmpoBaHa h coopyjKeHa 
cnennajibHaa yKpynHeHHaa aafiopaTopHaa ycTaHOBKa, no3Boasno- 
rnaa ocymecTBJiHTb npouecc nnpojiH3a ao 5 tea yrjia c aBTOMara- 
aecKHM peryanpoBaHneM TeMnepaTypHoro pe*HMa n noaHbiM 
yaaBanBaHHeM h HecaeaoBaHHeM aeryanx npoayKTOB. 

B nepBofi cepHH onhiTOB 6bia npHHHT XHMHaecKH aKTHBHbift 
KaMeHHbift yroab Mapnn T, noayaaeMbifi Ha Jfo6ponoabCKOH U04> 
b XtoH6acce. XapaicrepHCTHKa yraa (b %): Bbixoa aeryanx Be- 
uxecTB Ha ropioayio Maccy 35, coaep>KaHHe 3oabi 61,8, cepbi o6meH 
Ha cyxyio Maccy 1,27, KHcaopoaa Ha ropioayio Maccy 6,7 h a30- 
Ta 1,93. 3 tot yroab aacTnaHO cneKaeica: ToamHHa naacTHaecxoro 
caoa 11 mm h naacTOMeTpHaecKaa ycaana 34 mm. Fa30Bbift yroab 
npHHHT aaH HCcaeaoBaHHfl noTOMy, mo ero npHMeHeHHe HMeeT 
b HacToamee BpeMH HaHfioabiuee npoMuuiaeHHoe 3HaaeHHe. 


noKaaaTejib 

MHCTblfl 

yrojib 
MapKH T 

BeJiHMHHa floCaBKH KMn0 4 k 
yrjuo, % 

0,002 

0,02 

0,2 

Buxoa cbiporo 6eH30Jia, % . . . . 

1,56 

1,53 

1,36 

0,12 

Bmxoa KaMeHHoyroJibHoft CMOJibi* % 

6,73 

6,60 

6,30 

6,20 

Buxofl nHporeHeTHqecKOH BJiarn, % 

5,33 

5,33 

5,3ft 

5,67 

Bhxoa KOKcosoro ra3a, AjKZ . . . 

315 

311 

29# 

281 
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B KaqecTBe oaHoro H3 BemecTB, ao6aBJieHHbix k yrvifo, 6 hji ax- 
THBHbift OKHCJiHTejib — iiepMaHranaT KajiHH. He3HawHTejibHaH no 
KOJinnecTBy ao6aBxa nepMaHraHaia xajiHH aaJia caeayfomne H3- 
MeHeHHH Bbixoaa ochobhmx npoayKTOB nnpojiH3a: 

Hoa BJiHHHneM aoGaBKH nepMaHraHaia xajma H3MeHHJiHCb xa- 
necTBeHHbiH cocTaB ra30B0H cj)a3bi n cnexaeMocTb yrjin. llpn onpc- 
aeaeHHH cnenaeMocTH yran no Meioay HrH AH CCCP hcxoahhh 
yrojib noxa3aji 14,7 eaHHHiibi, npn aoSaBxe 0,005% KMn0 4 ao- 
cmr 16 e^HHHU, a npn aaabHeftiueM yBgjinneHHH ao6aBKH stot no- 
xa3aTejib pe3Ko naaaa n npiiBoanJi b KonennoM cneie k nonra noji- 
iioh noTepe cneKaeMocTH. 

JX oGaBKa k yrjno (JjpaKUHH aHTpauenoBoro Macjia, KHnnmen b 
ripeaejiax 350 — 380°, aajia cjieayiomHe pe3yjibTaTbi: 


rioKa3aTejib 

HucTbifl yrojib 
MapKH T 

BejniMHua AoCaoKH (ppaKumi 
aiiTpau,eHOBoro Macjia, % 

2,5 

5,0 

BbIXOA KOKCa, % 

71,0 

71,9 

72,0 

Bbixoa CMOJIbI, % 

6,73 

9,3 

9,6 

Bbixoa Cbiporo 6eH30/ia, % . . . . 

1,56 

1,57 

1,58 

Bbixoa KOKCOBoro ra3a, a/m . . . 

315 

276 

246 


3HavHTenbHO yBejiHUHJiocb coaep>xaHHe Boaopoaa b ra3e 
(c 55 a o 63%) n cHH3HJiocb coAepjKaHne MeTaHa (c 29 no 20%). 

HccJieaoBaHHH noxa3ajm, hto a oSaBxa k c^paxmiii aurpaueHo- 
Boro MacJia BecbMa He6oJiburHX xojiHuecTB A1 2 0 3 , CaO, A1C1 3 , 
CaCb, coabi h apyrnx BemecTB no-pa3HOMy n3MeHaeT noxa 3 aiejin 
cnexaeMocTH n Bbixoa ochobhhx npoayKTOB nnpo.nH3a. 

H3MeHeHne cnexaeMOCTH yraa npn pa3JiHHHbix aofiaBxax 3a- 
biicht TaK>Ke ot npnpoabi yran: b 6oJibinen Mepe cnexaeMocTb 
yBejiHHHBaeTca y >KnpHbix h kokcobmx yrjieft (na 15 — 19 eaHHHu) 
n He3HaHHTeJibHO — y ra30Bbix (npiiMepHO Ha 2 — 3 cahhhuw) . 
3aecb hbho OKa3biBaeT BJiHHHne aenojiHMepn3yfoui.ee aeftciBHe 
fjipaKUHH aHTpaueHOBoro MacJia bo BpeMH naxo>xaeHHfl yrjuf b 
njI^CTHHeCKOM COCTOHHHH. 

XtoSaBKa MerajuiHuecKoro >xeae3a k yrjno b npeaejiax 10% 
npaKTHuecKH He CHroxaeT cnexaeMOCTH; ao6aBxa aa>xe HeSoJibiunx 
KOJinnecTB (1 — 3%) Fe 3 0 4 CHH>xaeT cnexaeMocTb na 4 eaHHHUbi, 
a Fe 2 0 3 • — • aa>xe Ha 6 eaHHHii, t. e. nonra Basoe npoTHB ncxoaHoro. 
npn ao6a B i<e k yrjno 5% MeTaJuinnecKoro CBOxeBoccTaHOBJien- 
noro >xeae3a npn nHpoJfH3e ra30BbiaejieHHe yBejiHUHJiocb Ha 6%, 
Bbixoa cbiporo 6eH30Jia — Ha 42, Bbixoa Koxca — Ha 7, a Bbixoa 

C8 
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CMOJibi chh3hjich Ha 4,7%. Flpn AoSaBKe Fe20 3 ra 30 BbmejieHne 
yBe/iHHHJiocb Ha 9%, bwxoa cmojih — Ha 15, cbiporo 6eH30Jia — 
H a 12 h KOKca — Ha 7%. Flpn AofiaBKe Fe 3 0 4 ra 30 BUAejieHHe yBe- 
.iHHHJiocb Ha 1,8%, bhxoa cmojih — Ha 14, cbiporo 6eH30A3 
na 16 h KOKca — Ha 9%. 

noJiyneHHbie AaHHbie CBHAeTeAbCTByioT o bahhhhh AoSaBOK Ha 

BbIXOA npOAyKTOB nHpOAH3a H CBOHCTB3 3THX npoAyKTOB. CTeneHb 
BAHHHHH 33BHCHT OT nOAHOTbl KOHT3KTa AOSaBAHeMbIX BemeCTB C 

nacTHuaMH yrAH, noABepraiomHMHCH nHpoAH3y, a TaK*e ot na- 
npaBAeHHH ra30Bbix noTOKOB b HacbinHofl Macce yrAH. 

yKa3aHHbie HCCAeAOBaHHH rOBOpHT T3K>Ke 0 TOM, HTO, KpOMC 
TeMnepaiypHoro cjiaKTOpa h (|)aKTopa cociaBa h npnpoAbi yrAeii, 
Ha npOUe.CC nnpOAH3a MOJKHO BAHHTb C nOMOIAbK) pa3AHHHbIX Be- 
meCTB, KaTaAHTHHeCKOe AeHCTBHe KOTOpbIX BII0AH6 OHeBHAHO. 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 


OKHCJIHTEJIbHAH JJECTPyKIJHH HCKOIIAEMblX yrJIEfl 
KAK METOa n03HAHHfl HX CTPyKTyPbl 
H KJIACCH<DHKAqHH 

T. A. KyxapeHKo 

(HncTuryr lopwnux ucKonaeMbix AH CCCP, Mocnea) 

B npoBeaeHHOM HocjieaoBaHHM ocHOBHoe BHHMaHHe 6mjio o6pa- 
meHO Ha ryMHHOBbie khcjioth KaK nepBbie npoayKTbi okhcjichhh 
KaMeHHbix yrjieft, pacTBopHMbie b mejioHHwx pacTBopHTejinx. Haii- 
/leHO, HTO CKOpOCTb 06pa30B3HHH, 3 CJie.fl.OBaTeJIbHO, H MaKCHM3JIb- 
HblH Bbixoa ryMHHOBbIX KHCJIOT npH OKHCJieHHH Onpeje.TJHOTCH 
cTaaneft MeT3Mop(J)H3Ma yrjiH, ot kotopoh 33bhcht CTpyKTypa yrjia 
(ycjiOBHo — ero npoMbmuieHHaH Mapna). 06a noKasaTejia hbjih- 
iotch HaH6ojibuiHMH y HaHMeHee MeTaMop(j)H30BaHHoro KaMeHHoro 
yrjia h noHHKaroTca b pirny MeTaMopcj)H3Ma. OaHOBpeMeHHo c 06- 
pa30B3HHeM ryMHHOBbIX KHCJIOT y BHCOKOMeTaMOp(J)H30BaHHblX 
yrjreft oTMeneHO o6pa30BaHne b 3HaHHTejibHbix KOJinvecTBax boao- 
paCTBOpHMblX H ra3006p33HblX npOJiyKTOB, CBHaeTejIbCTByraiHHX 
o 3HaHHTejibHOM pacnajie hx opraHHHecKoro BemecTBa. lleTporpa- 

(JlHHeCKHH COCT3B 0Ka3bIB3eT 60 JIbUJ 0 e BJIHHHHe H3 BbIXOJI ryMHHO- 
BbIX KHCJIOT H CKOpOCTb HX 06pa30BaHHH, nOSTOMy HCCJieflOBaHHH 
npOBOAHJIHCb Ha BHTpeHOBbIX yrjIHX. 

CBOHCTBa 06pa30BaBUIHXCH npH OKHCJieHHH ryMHHOBbIX KHCJIOT 
TaK>Ke onpe^ejiHiOTCH CTpyKTypofi yrjia (ero MapKoft). HanpnMep, 
onTHHecKan njioTHocTb mejioHHbix pacTBopoB, paccMaTpHBaeMaa 
nan noKa3aTejib cTeneHH KOH/teHcnpoBaHHOCTH apoMaTHnecKHx 
H^ep, OKa3bmaeTCH 6ojiee hh3koh y HaHMeHee MeTaMop<f)H30BaH- 
Horo yrjia h flajiee noBbimaeTca npH nepexojie k 6 oJiee MeTaMop- 
<}>H30BaHHbiM o6pa3uaM. ITopor KoaryjiHUHH ryMHHOBbix khcjiot 
b 3thx xxe pacTBopax, paccMaTpHBaeMbiH KaK noKa3aTejib jiHcnep- 
chocth, HMeeT o6paTHyio 33BHCHM0CTb h yMeHbmaeTCH npn nepe- 
xofle k 6 ojiee MeTaMoptj)H30BaHHbiM o6pa3uaM. 

FIpeaBapHTejibHoe oqeHb cjia6oe OKHCJieHHe yrjieft pe3Ko yBe- 
JIHHHBaei CKOpOCTb 06pa30BaHHH H BbIXOJI ryMHHOBbix KHCJIOT npH 
OKHCJieHHH yrjieft nepeKHCbio Bojiopojia, ho cbohctb 3 ryMHHOBbix 
khcjiot oeraiOTCH xapaKTepHbiMH ajih yrjieft KajK^oft MapKH. 
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Pa3JiHMHe b crpyKType KaMeHHbix yrjiefi npoHBJineTCH npH cjia- 
6 oH HX rHAP0reHH3aUHH, Koma HH3K0MeT3M0p(})H30BaHHbie yrjiH 

o6pa3yioT npn HH3KHX TeMnepaTypax 3HaHHTeJibHoe kojihhcctbo 
BO, o.o9KCTparHpyeMbix BemecTB 6e3 ra30o6pa30BaHHH; ,zyin SToro we 
y BbicoKOMeTaMopt|)H30BaHHbix yrjiefi TpedyeTcn 6ojiee BbicoKaa 
-reMnepaTypa h Ha6jnoaaeTCH 3HaHHTejibHoe ra3006pa30BaHHe. 

To we Ha6jno^aeTCH npn rH.npo.nH3e KaMeHHbix yrjiefi b MHrKHX. 

yCJIOBHHX: KOHHHeCTBO 06pa30BaBUIHXCH ryMHHOBbIX KHCJIOT — 

HaHfioJiee BwcoKoe y HH3K0MeTaM0pt})H30BaHHbix yrjiefi h noHH- 
waeTca b pany MeTaMop4>H3Ma, npn btom hx cBoficTBa ocTaioTca 
xapaKtepHbiMH ajih yrjia. 

3th pa3JIHHHH B CBOHCTBaX HH3KO- H BbICOKOMeTaMOp(j}H30BaH- 
Hbix yivieii iiaxo;uiT oCthchchhc b H3yqeHHH po.'iH KHCJiopo.ua b 
CTpoeHHH HX MOJieKyJIbl. B COCTaB HH3K0MeT3M0p<J)H30BaHHbIX 
yrneft bxohht rH,npoJiH3yeMbie cbh3h. B npouecce yrjieo6pa30Ba- 
HHH npOHCXOAHT He TOJlbKO 33KOHOMepHOe yBeJIHHeHHe KOHHeHCH- 
pOBaHHOCTH apOMaTHHeCKHX HH,ep H HX OTHOCHTeJlbHOrO KOHHHe- 
CTBa, ho h yMeHbuieHHe coAepwaHHH rH,apoJiH3yeMbix CBH3eft. 

npHpona rHHP0JiH3yeMHX CBH3eft pa3JiHHHa: nacTb CBH3eft hb- 
jiaeTca KHCJiopojiHbiMH, cBH3biBaiomHMH ocHOBHbie CTpyKTypHbie 
3BeHbH MaKpoMOJieKyHbi yrjiefi; npyraa nacTb MoweT 6biTb oS^hc- 
HeHa C TOHKH 3peHHH TeopHH OKHCJIHTeJIbHO-rHflpOJIHTHHeCKOrO 
pacuxeruieHHH opraHHnecKHX coenHHeHHfi, pa3BHBaeMofl M. M. LUe- 
MHKHHblM H JI. A. UI,yKHH0S. ABTOpbl npH3H3K)T B03M0WH0CTb 
rH^pojiH3a yrjiepoAHbix CBH3eS apoMaTHHecKoro ha pa, ecAH npn 
aTOMax yiviepoAa hmciotch KHCJiopoACOAep>KamHe rpynnbi, bjihhig- 
mne Ha nojiHpH3au,Hio CBH3efl Me>KAy hhmh h nocjieAyiomHH hx 
pa3pHB. npH OKHCJieHHH H THApOAH3e HH3K0MeTaM0pc{)H30BaHHbIX 
yrjiefi nponcxoAHT rjiaBHHM o6pa30M pa3pbiB mocthhhhx khcjio- 
pOAHblX CBH3GH. B CJiyHae BbICOKOM6TaMOp(J)H30BaHHHX yrjiefi He- 
o6xoahmo npeAsapHTejibHoe npHCoeAHHeHHe KHCJiopOAa c o6pa3o- 
BaHHeM rpynri, ocjia6jiHK>mHX CBH3b yrjiepoAHbix aTOMOB b HApe, 
BCJieACTBHe nero nponcxoAHT pacnaA caMoro HApa, conpoBO>KAaio- 
1UHHCH BbiAeACHHeM ra30o6pa3Hbix H BOAOpaCTBOpHMbIX npoAyK- 
TOB. 

noATBep«cAeHHeM pa3BHBaeMoro MexaHH3Ma OKHCJieHHH yrjien, 
pa3AHHHOrO JUW HH3KO- H BbIC0K0MeTaM0p(})H30BaHHbIX yrJieH, HB- 

jineTCH H 3 MeHeHHe cbohctb yrjiefi npn BHBeTpHBaHHH, xapaKTepn- 
3 yiomHMCH TpeMH rAaBHbiMH cTaAHHMH oKHCjiHTejibHoro j)acnaAa. 
1) BHeApeHHeM KHCJiopOAa B BHAe THAP0AH3yeMbIX CBH3eH, 2) pac- 
naAOM opraHHHecKoro BemecTBa no sthm cbh3hm c o6pa30BaHHeM 
ryMHHOBbix khcjiot, h 3) nocJieAyioiiiHM pacnaAOM koha^hchpo- 
B3HHOIX) HApa o6pa30BaBUIHXCH ryMHHOBbix KHCJIOT. 

BbixoH H COCTaB ryMHHOBbix khcjiot MoryT SbiTb noJiowenbi b 
ocHOBy HayqHoft KJiaccH(J)HKau,HH yrjiefi. Bojibiuoe 3HaqeHHe npn- 
oSpeTaeT KJiaccncjiHKaiiHH Ha stoh ocHOBe b Tex cjiynanx, Koma 
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^pyrHMH MeroflaMH oHa 3aTpy^HHTejibHa. ^jih otoh uejia b 6ypux 
H BbIB6TpHBUIHXCH K3MeHHbIX yiVIHX He 06 X 0 £HM 0 aHajIH3HpOB3Tb 
BbwejiaeMbie H3 hhx ryMHHOBbie khcjioth, b HeoKHCJieHHbix h cjia- 
CooKHc^eHHHx KaMeHHbix, a T3K>Ke nepexo^Hbix 6ypbix — Bbme- 
jieHHbie MarKHM oKHCJieHHeM nepeKHCbio Bo^opoAa. TaK, no bm- 
xo/iy, onTHqecKOH njioTHOCTH h nopory KoaryjiHUHH m’eJiOHHbix 
pacTBopoB ryMHHOBbix khcjiot mohcho oTjiHMHTb 6ypbie yiym OT 
BbIBeTpHBLUHXCH K3MeHHbIX, nepexO^Hbie 6ypbie — OT HH3K0MeT3- 
MOp(j3H30BaHHbIX H CJiado OKHCJieHHbIX MeTaM0pc})H30BaHHbIX i<a- 
MeHHbix. no ocTaTKy OT 3KCTpaKUBH 6eH30Ji0M h mejionbio CH/IbHO 
OKHCjieHHoft npofibi KaMeHHbix yrjieft, OTodpaHHOH Ha noBepxHocTH, 
mojkho onpe^e.THTb Mapny yrjia. 
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0 IIPOTHBOPEMHHX B TOJIKOBAHHH YCJIOBHH 
0EPA30BAHHH EYPfclX H KAMEHHEIX yrJIEfl 

T. 3 a 6 p a m h h h 

(XuMUHecKuu uhctutijt V aCCP , TauiKeur) 

3aKOHOMepnoe yMeHbuieHHe co;jep)KaHHH KHCJiopoAa, BOAopoAa 
h BbixoAa jieTyqHX BemecTB h B03pacTaHHe coAep>KaHHH yrjie- 
poAa npn nepexoAe ot Topeka k 6ypbiM yrjiHM, a 3aTeM k KaMeu- 
HblM yrJIHM H aHTpaUHTaM n03B0JIHJIH nOCTaBHTb HX B OAHH p^A 
h cHHraTb ero eAHHbiM reHeranecKHM phaom ryMycoBbix yrjieiL 
JXpyvne CBOHCTBa, b nacTHOCTH cneKaeMOCTb h yAejibHbm Bee, Me- 
HHIOTCH no KpHBOH C MaKCHMyMOM HJ1H MHHHMyMOM B ofijiaCTH 
ra30Bbix h jKHpHbix yrjieft. 

OSmenpnHHTo cmrraTb, mo nepexoA yivieft ot oahoh ctbahii 
yrjie^HKauHH k Apyron coBepmajicn noA bjihhhhcm TeMnepaTypbi 
h AaBJieHHH hjih, KaK roBOpHT reojiorn, noA bjihahhcm AHarene3a 
H MeTaMOp(J)H3Ma. 

CTpyKTypHbie H 3 MeHeHHH npn MeTaMop$H3Me 3 aKJnonaiOTCH b 
oTmenjieHHH TepMHnecKH MeHee ycTOHHHBbix aTOMHbix rpynn H3 
6oKOBbix uenen. ripn stom OAHOBpeMeHHO B 03 paciaeT crenenb- 
apoMaTH^ecKOH KOHAeHcauHH h npoHexoAHT ynopnAoqeHHe b38hmj- 
HOrO pacnOJIOJKeHHH nJIOCKHX CeTOK, KOTOpoe npHBOAHT K >KeCTKOH 
CTpyKType, o6jiaAaiomeH xyAineft cneKaeMOCTbio. B cootb eTCT b h h 
C 3THM Bp^A JIH MO>KHO TOBOpHTb, HTO pafiOTbl no yJIbTpaTOHKOH 
CTpyKType yrjiefl noATBepjKAaioT BO3M0>KHOCTb H3MeHeHHH cneKae- 
mocth yiyien b reHeTHnecKOM pnAV no kphboh, TeM 6ojiee, mo yrviH 
hbjihk)tch noJiHMepaMH, a cneKaeMOCTb nojiHMepoB boa BJinnuneM 
bhcokhx TeMnepaTyp h AaBJieHHH MO>KeT TOJibKo yxyAuiaTbcn. 

no HaniHM npeACTaBJieHHHM npoTHBOpenna bo B3i\JiHAax o6t>hc- 
H5HOTCH HeAOOUeHKOH BJIHHHHH OKHCJIHTeJIbHbIX npOHeCCOB, KOTO- 

pbie bjihhjih Ha xapamep npeBpameHHH yrjiefi He MeHbrne, hcm 
M eTaMOpc|)H 3 M. 

McKyccTBeHHan yivie^HKauHH npn 325 ° b TeneHHe 150 nacoB 
noKa3ajia (cm. Ta6ji. 1), mo ToptJ) nepemeji b CTaAHio ra30Bbix 
yiyieft (ecjiH o CTenenn yrJiec^HKauH cyAHTb no BbixoAy JieTynHx 
BemecTB), a yrjin MapoK J\ h n^K — b CTaAHio kokcobux. nojiy- 
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neHHbie npoAyKTbi H3 Top4)a h yrjiH MapKH JX AaBajiw noponiKo- 
o6pa3Hbifi KOKCOBbifl ocTaTOK, a cneKaeMOdb yiyin WK CHH3Hjiacb 

3a 96 nacoB c 20 ao 12,3 eAHHHUbi (no MeTOAy HfH). 


T a 6 ji h u a 1 

yrj]ecJ)HKauH« b aHaapoSHux ycjioBHSix (b %) 


npoAyKTbi 

Top# 

yrojib MapKH A 

| Yrojib MapKH fl>K 

vr 

c r 

H r 

V r 

C r 

H r 

v r 

C r 

H r 

Hcxoahuh 

60,0 

: 58,0 

5,2 

1 40,9 

78,6 

5,0 

30,4 

86,8 

5,3 

yr^e(})HUHpo- 










BaHHblH . 

34,8 

75,7 

5,1 

24,3 

79,4 

4,6 

26,9 

86,6 

5,0 


r HAporeHH3aiiHH yrjin MapKH JX npn 320° b npncyTCTBHH KaTa- 
jiH3aT0pa M 0 S 3 no3BOJiHJia nepe3 4 naca nojiynHTb npoAyKT, ko- 
TopbiH npn THrejibHOM KOKCOBaHHH AaBaji cnjiaBJieHHbiH, cneK- 
ihhhch, BcnyneHHbifl ociaTOK. 

npH HCKyccTBeHHOH yivie4>HKai;HH ero b aapofiHbix ycjioBHnx 
b TeneHHe 9 nacoB npH 325° h b aHa3po6Hbix ycjioBHnx b TeneHHe 
7 nacoB npn 360° nojiynHJiHCb npoAyKTbi, KOTopue no BceM no- 
Ka3aTejinM 6 hjih HAeHTHHHbi b nepBOM cjiynae yrjiHM CTeneHH 
yrjie(f)HKauHH n>K h bo btopom cjiynae yrjiHM K (cm. Ta6ji. 2) . 


T a 6 ji h u a 2 

yrjie<|)ifKauH*i rwApHpoBaHHoro yrjia 


yroab 

«J x 

O. s 
>,rs 

H nj 

W X 

a s 
*<& 

5 <u 

* ej 
<u u 

H >> 

V r 

XapaKTep KoiccoBoro 

KopojibKa 

C r 

H r 

s 

a 

zs 

i « 

<A X 

X g 

<U >©c 

s § 

HcXOflHbW .... 


42,6 

CjIHniUHHCH 

77,8 

5,0 

JX 

r HApHpOBaHHblH . . 

— 

53,1 

CnJiaBJieHHbiH, cneK- 







IlIHfiCH, BCIiy HeHHblH 

81,7 

6,2 

— 




CnJiaBJieHHbiH, cneK- 




yrAe(J)HUHpoBaHHbiH 

325° 

36,1 

UIHHCH 

83,6 

5,6 

n>K 




CneKiuHHCa, cepe6pHc- 




n 

360° 

26,0 

TbJH 

85,5 

5,3 

K 


Pa3ACJieHneM MHKpOKOMnoneHTOB rpynnbi BHTpeHa yrjieft 
pa3JiHHHbix MapOK b TH>Kejibix >khakocthx no yAejibHOMy Becy no- 
jiynaiOTcn npoAyKTbi pa3JiHHHOH CTeneHH noJiHKOHAeHcauHH, KaK 
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m npH pa3AejieHHH jnoSbix noJiHMepoB. 3 th (JjpaKUHH no 3 BOJiflK>T 
cyflHTb o xapaKTepe hx npeBpameHHH b npouecce yrJie<J)HKauHH. 
Bojiee THJKeJiwe $paKUHH njiHHHonjiaMeHHbix ynneft naioT MeHb- 
uiHft Bbixofl jieiyuHx BemecTB h oSjiauajOT xynuieft cnenaeMocTbio. 
CjieaoBaTejibHo, h b npuponHux ycJiOBHHX, noma non. bjihhhhcm 
M eTaM0p(J)H3Ma noBbiiuajiacb CTeneHb ncuiHKOH.neHcaii.HH, cnenae- 
MocTb yrjien MapKH JX yxynuiaJiacb, a He yjiyumajiacb, Kan sto 
npHHHTO CHHTaTb. 

Ha3pejia Heo6xonHMOCTb opraHH30BaTb uiHpoKHfi oomch MHe- 
hhhmh hjih npHBeneHHH npencraBJieHHft 06 yivieo6pa30BaTejibHOM 
npouecce b cooTBeTCTBHe c HaKonHBUiHMca 6oraraM 4>aKTHuecKHM 
MaTepnajiOM, a TaK>ue ynopuHouHTb cymecTByiomyio TepMHHOJio- 
THK), KOTOpaH HOJIHCH3 OCHOBbIBHTbCH He TOJlbKO H3 reOJIOTHHCCKHX, 
ho h Ha xuMHHecKHX npeucTaBJieHHHx. CyiuecTByromaa TepMHHo- 
jiothh co3AaeT SoJibuiHe TpyAHOcra npn H3yueHHH reHe3Hca yrjiefi. 
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HOBblE flAHHblE 

O CTPYKTYPE BblCOKOMOJlEKYJIHPHblX 
yrjiEBO^opo^OB heo>th 

C. P, CeprHeHKo, E. B. JI e 6 e a e b, A. A. MHXHOBCKaji 

(IIhctuti/t uecpTu AH CCCP, Mocnea) 

IlpoBeAeHbi HCCJie^oBaHHH BbicoKOMOJieKyjiapHbix yn/ieBOAO- 
Poaob He(})TH, He noABepraBuiHxcH B03AeficTBHio BbicoKHx TeMne- 
paTyp. 

ri0Ka3aH0, HTO 3aMeTHbie XHMHHeCKHe H3MeHeHHfl BblCOKOMO- 
AeKyjiHpHOH yrjieBOAopoAHOH qacra HecJ)TH npn AJiHTejibHOM na- 
rpeBaHHH o6Hapy>KHBaK)TCH npH TeMnepaType 300° h Bbirne. FIo- 
3T0My OTroHKy JierKHx h cpeAHHx qacTeft Hecfmi (BbiKnnaiomHx a o 
325—350°) npoH3BOAHJiH npn TeMnepaType 215—250°. PasAo.ie- 
nne >h AH(J)4>epeHUHauHio BbicoKOMOJieKyjinpHOH Haem h6(J)th ocy- 
mecTBJiHJiH c noMoiUbio Taxnx mctoaob, xax xpoMaTorpacj)HH, mo- 
JieKyjiHpHan neperoHKa, KOMnjieKcoo6pa30BaHne c KapSaMHAOM, 
AeflcTBHe cejieKTHBHbix pacTBopHTejien. YrjieBOAopoAbi, BbiAejieH- 
Hhie H3 THH<eJIOH HaCTH He(J}Tefl pa3JIHHHbIX MeCTOpOH<AeHHH CoBeT- 
CKoro Coio3a (MOJieKyjiHpHbifi Bee Bbime 300 h TeMnepaTypa kh- 
neHHH 325 — 650°), noABeprajin AeTajibHOMy HCCJieAOBaHHio c hc- 
nojib30BaHHeM 6ojibmoro KOMnjieKca xHMHnecKHX h (Jhishhcckiix 
MeTOAOB, BRjiionan: 

1) OKHCJieHne nepManraHaTOM Kajinn — ajih AOKa3aTe;ibCTBa 
KOJinnecTBa h noJic»KeHHfl 3aMecTHTejieft b 6eH30JibH0M KOJibue; 

2) H36HpaTejibHyio KaTajinTunecKyio AeniAporeHH 3 amiK) b npn- 
cyTCTBHH njiaTHHbi Ha yrjie — ajih AOKa3aTejibCTBa HaJiHHHH rexca- 
MeTHJietiOBbix KOJieu; 

3) HH(|)paKpacHyio h yjibTpacjDHCwieTOByio cneKTpocKonHio — 
A^H XapaKTepHCTHKH OCHOBHbIX CTpyKTypHbIX 3BeHbeB MOJieKyjIbi; 

4) KOMnjieKcoo6pa30BaHHe c Kap6aMLAOM — a^h AOKa3aTeJib- 
CTBa npncyTCTBHH A^iHHHbix Hepa3BeTBJieHHbix napa(J)HHOBbix ue- 
nefi b BbicoKOMOJieKyjinpHbix yrjieBOAopoAax Hec})TH. 

HaH6ojiee ACTajibHo 6buia HCCJieAOBaHa AeBOHCKan necf)Tb po- 
MauiKHHCKoro MecTopo^AeHHH. IlojiyqeHHbie b narneM HCCJieAOBa- 
hhh HOBbie SKcnepHMeHTajibHbie ASHHbie no3BOJiHK)T CAejiaTb ejie- 
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Ayiomne BbiBOAbi o CTpoeHHH BbicoKOMOJieKyjiHpHbix yrJieBOAopo- 
AOB He(J)TH. 

3a HCKJifOHeHHeM He6oJibiiiHX KOJinnecTB napaipHHOBbix yrJie- 
BOAOPOAOB Bee MOJiexyjibi BbicoKOMOJieKyjiHpHbix yrjieBOAopoAOB 
He(f)TH HM6IOT CMeiHaHHOe HJIH ruSpHAHOe CTpOeHHG, t. e. COA^p- 
mar b CBoeM cocTaBe napa(})HHOBbie, unKJionapacJ)HHOBbie h apo- 
MBTHHeCKHe CTpyKTypHbie 3BGHbH. 

CpeAH apoMaTHqecKHX CTpyKTypHbix 3BeHbeB b MOJiexyjiax 
BbicoKOMOJieKyjiHpHbix yrjieBOAopoAOB HCCJieAOBaHHbix Hec})TeH 
npeoSjiaAaioT HacjjTajiHHOBbie h 6eH30JibHbie HApa, nojiHUHKJiHHe- 
cKiie KOHAeHcnpoBaHHbie apoMaTiinecKHe cTpyKTypbi b hccjicao- 
BaHHbIX CbipbIX HecjlTHX npHCyTCTBOBaJIH JIHIUb B He3IiaqHTeJIbHbIX 
KOJiH^ecTBax hjih >Ke coBceM ne 6biJiH BbiAeJienbi. 

CooTHomeHHe pasjiHHHbix rpynn BbicoKOMOJieKyjiHpHbix yrjie- 
boaopoaob h iix CTpyKTypiio-rpynnoBaH xapaKiepncTHKa npuBe- 
Aenbi b Ta6jiHue. 


■ — * 


KoJUPieCTBO KOJieu: ] 

Aojlfl C-aTOMOB, % 

I'pynna yr.icBOAopo^ors 

BblCOKOMO- 

jienyji^ip- 
Hbix yrjie- 

BOflOpOflOB, 

% 

Bcero 

apoMaTii- 

MCCKHX 

o 

re 

s 

•e 

o.x 

RJ P 

C P 

£o 

° s 
x. 'Q* x 

S P P 

33 

5 S 

£ * 

O u 

Cl. QJ 
| P 3* 

PIapac})HHOBbie n uHKJionapa- 
(f)HHOBbie 

ToMO^orH 6eii3o^a (MU,A)* 

38—50 

14—25 

0,3— 2,5 
2—3 

0 

0,8-1, 5 

56-92 

50—64 

1 

8-44 

16-30 

0 

16-24 

F OMOJIOrH H3(|)TaJIHHa 

(KBUA)** 

20-40 

3,5—4 

2-4 

25—35 

8—28 

40-59 


* MU,A — MonouHKJiHHecKasi apoMaTHKa. 

** KBU,A — KOHAeHcupoBaHHaH 6HUHKjm'qecKan apoMaTHKa. 


CpeAH BbicoKOMOJieKyjiHpHbix roMOJioroB 6eH30Jia npeofijia- 
AaiOT Tpex 3 aMemeHHbie; ah- h M0ii03aMemeHHbie npucyTCTByiOT 
B HefiOJIbHIHX KOJIHHeCTBaX. 3aMeCTHTeJIH B 6eH30JIbHOM KOJIbUe 
Tpex 3 aMemeHHbix roMOJioroB 6eH30Jia naxoAHTCH rjiaBHbiM o6pa- 
30M B nOJIO>KeHHHX 1, 3, 5, H 1, 2, 4. 

MeTo a H 36 npaTejibHOH KaxajiHTHqecKoft AeniAporeHH3auHH 
n03B0JIHJI yCTaHOBHTb, HTO COOTHOUieHHe nHTH- H UieCTHHJieilHblX 
KOJieu KOJie6jieTCH npH6jiH3HTejibHo b npeAejiax 2:3 — 1:1. 

110Ka3aHO, HTO npH AJIHTeJIbHOM HarpeBBHHH BbicoKOMOJieKy- 
jiHpHbix apoMaTuqecKHx yrjieBOAopoAOB necfiTH npn 300 — 350° 06 - 
pa 3 yeTCH 3 HanHTejibHoe KOJinnecTBO noJiHUHKJiHnecKHX koha^hch- 
;pOB 3 HHbIX apOMBTHHeCKHX CTpyKTyp. 
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CepHHCTMe coe^HHeHHH KOHUeHTpnpyKDTCH BMecTe c apoMaTH- ' 
HeCKHMH yrJieBO^OpO^aMH C KOH^eHCHpOBaHHblMH H^paMH, HTO 
yKa3UBaeT Ha CTpyKTypHyio 6 jih 30 ctb hx c stoh rpynnoft yrvieBO- 
AopoaoB. 

flojiyqeHHbie SKcnepHMeHTajibHbie aaHHbie CBH^eiejibCTByioT 
o tom, mto cymecTByeT TecHaa reHeTHMecKaa cBH3b Meamy buco- 
KOMOJieKyjiapHbiMH apoMaTHHecKHMH yrjieBoaopo^aMH h reTepo- 
opraHHwecKHMH coeflHHeHHHMH (cepaopraHHaecKHe coeaHHeHHH, 

CMojibi, ac(f>ajibTeHbi) BHcoKOMOJieKyjiapHoft Mac™ HecfiTH. 
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HAYHHblE OCHOBbI CHHTE3A AJIKHJI- 
H APHJIOEHOJIbHbIX IIPHCAflOK K MHHEPAJIbHbIM 
MACJIAM H MOTOPHbIM TOIIJIHBAM 

B. H. HcaryjiflHi^, B. H. TnniKOBa 

(MocKoecnuu HeiprxHou uncTUTyr um. H. M. ry6Kuna) 

npHM0H€HHe npHCa^OK K CMa30MHbIM MaCJiaM HMeeT CBOeii 
uejibio y«nyHiiieHHe t3khx cbohctb MaceJi, ksk, HanpHMep, TepMo- 
OKHCJiHTejibHaH CTa6HJibHocTb, JiaKoo6pa30BaHHe, AHcneprapyio- 
mne (MOiomHe), aHTHKoppo3HOHHbie, AenpeccaHTHbie cBOHCTBa 
h AP- B 33BHCHMOCTH ot Toro, yjiyHmaeT npHcaAKa oaho hjih He- 
CKOJIbKO CBOHCTB MaCJia, pa3JIHHaiOT OAHO- H MHOrO(})yHKUHOHaJIb- 

Hbie npHC.aAKH. Rjm yjiyHmeHHH cboSctb cMa30HHbix MaceJi Han- 
6oAbuiee 3HaneHHe HMeioT MHorocfjyHKUHOHaAbHbie npncaAKH. 

CncTeMaTHHecKHe HCCJieAOBaHHH b o6jiacra cHHTe3a h H3yne- 
HHH CBOHCTB 3aMemeHHbIX 4 )eH0JI0B nOKa3aAH B03M0>KH0CTb HC- 

noAb30BaHHH hx b KaqecTBe hcxoahhx BemecTB ajih CHHre3a npn- 
CaAOK H yCTaHOBJieHHH CBH3H Me^Ay CTpOeHHCM nOCJieAHHX H HX 
CBOHCTBaMH. 3 to HanpaBJieHHe HBAHeTca oahhm H3 HanfioAee 
B3>KHbIX. 

3aMemeHHbie (fjeHOJibi, KaK TaxoBbie, o 6 jiaAaiOT MaJioft ocfx^eK- 
THBHOCTbK) B CMblCJie yJiyHHieHHH CBOHCTB MaceJi. IlOAyHeHHUe Ha 
ocHOBe 3aMemeHHbix $eHOJioB cepaopraHHnecKHe h cj)oc4)opopra- 
HHHeCKHe COeAHHeHHH npeACTaBAHIOT C 060 H 3(J)<})eKTHBHbie npn- 
CaAKH. 

B HacToamen pa6oie BnepBbie 6biJi cHcreMaTHHecKH HCCJieAo- 
BaH CHHTC3 Cepa- H $OC4)OpopraHHHeCKHX COeAHHeHHH Ha OCHOBe 
3aMeiueHHbix 4>eHOAOB. KpoMe pa3pa6oTKH mctoaob noAyneHHH 
3 aMemeHHbix 4>eH0Ji0B Ha 6a3e He({)THHoro cupbH, cHHTe3HpoBaHO 
6oJIbUIOe KOAHHeCTBO CyjIb(f)HAOB, AHCyAb4)HAOB H nOJIHCyJIb({)HAOB 
3aMemeHHbIX (J)eHOAOB H Ha HX OCHOBe — AH3(})HpOB AHTHO<j)OC(|)Op- 
HOH KHCAOTbl. COJIH HX n p e ACTB B JI HIOT COfiOH COeAHHeHHH, 
xoporno pacTBOpHMbie b MHHepaAbHux Macjiax h npn Ao6aB- 
AeHHH k MacJiaM npHAaiomne hm BbicoKyio TepMooKHCJiHTeAbHyio 
CTa6HAbHOCTb, AHcneprnpyiomHe (Mojoinne) AenpeccaHTHbie, 
aHTHKOppOBHHiHbie CBOHCTB a; OHH TT pe AOTBp a 111,3 K)T TaKH^e AaK<X>6- 
pa30BaHHe. 
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B pe3yjibTaie o6o6meHHH AaHHbix 6ojibmoro SKcnepHMeHTajib- 
Horo Maiepnajia BbiHBHJiacb B03M0>KH0CTb CHHTe3a npHca^OK c 
3aAaiiHbiMH CBoficTBaMH h 3aJio>KeHbi nayqHbie ochobm cHHTe3a 
npHca^OK k MacjiaM. MexaHH3M ^eflcTBUH MHoro^yHKiiPioHajibHbix 
iipnca^OK oqerib cjio>KeH. B nacTOHiuee BpeMH BbiHBJieHO jihiub 
BJiHHHHe ox^eJibHbix (J)yHKUHOHajibHbix rpynn na OTAejibHbie cboh- 
ctbb MaceJi. O^HaKo He hoajiokht comhchhio, hto MHoro^yHK- 
UHoi-iajibHbie npHca^KH oxasbiBaioT KOMruieKCHoe bjihhhhc Ha H3- 
MeneHHe SKcnjiyaTauHOHHbix cbohctb Maceji. 

JX-i ih oSecneqeHHH yAOBJieTBopHTeJibHOH paSoTbi (f)opcHpoBaH- 
Hbix, c Hanpn>KeHHbiM pejKHMOM pa6ora ABHraTejiefl Hangojibmee 
3Haqeiine HMeeT /uicneprHpyioiuee cbohctbo npncaAOK npw oaho- 
BpeMeilHOH AOCTaTOHHOH TepMOOKHCJIHTeJIbHOH CTa6HJIbHOCTH. 

J[o6aB.ieHHe npncaAOK k MOTopHbiM TonjiHBaM h 3HepreTHqe- 
ckhm MacjiaM HMeeT CBoeft ueji bpo npe^oTBpaTHTb aBTOOKHCJieHne. 
npHMeHHIOLHHeCH B HaCTOHIH,ee BpeMfl npHCaAKH (HHrH6HTOpbl) — 
napaoKCH^H^eHHJiaMHH, ApeBecHan cMOJia — hbahiotch jih6o 
MaJl03(})(f)eKTHBHbIMH f JIh6o MaJIOAOCTynHbIMH. 

Oahhm H3 HanpaBJieHHH CHCTeMaTHqecKoro H3yqeHHH cbohctb 
3aMemeHHbix c})eHOJiOB HBHJiocb H3yqeHiie cbohctb 3KpaHHpoBaH- 
HblX (})eHOJIOB. yCTaHOBJieHO, HTO 3KpaHHpOBaHHbie (J)eHOJIbI b 3a- 
bhchmocth ot pa^HKajioB, 3aMemaioiAHx BOAopoAbi b nojio>KeHHHX 
2,6 no oTHomeHHio k 4)eHOJibHOMy THApoKCHJiy, hbjihiotch 3(|)c})eK- 
THBHblMH aHTPIOKHCJlHTeJIbHblMH npHCaAK3MH BpeMeiiHOTO 

npe^OTBpameniiH (xhmhhcckoh CTa6HJiH3aixHH) aBTOOKHCJieHHH 
KpeKHHr-6eH3HHOB, STHJIHpOBaHHbIX 6eH3HHOB, KpeKHHT-KepOCHHOB 
h 7 b oco6eHHOCTH, 3HepreTHqecKHx Maceji. 

SHepreTHqecKHe Macjia ^jih ctpohiuhxch rHApoajieKTpocTaHUHH 
npOH3BOAHT H3 CepHHCTbIX He(j)TeH. BcJieACTBHe HaJIHHHH B HHX 
cepbl OHH ofijia^aiOT 60 JIbLII 0 H CKJIOHHOCTbK) K aBTOOKHCJieHHK). 

yc.TaHOB^eno, hto npn Ao6aBKe b Tarae Macjia 0,2% 3KpaHnpo- 
BaHHoro ({)eHOJia (THria 2,6-^mpeTHqiio-6yTHJi-4-MeTHJi(f)eHOJia) aB- 
TOOKHCJieHHe npeAOTBpamaeTCH. 

llocKOJibKy 3aMeiueHHbie c|)eHOJibi hbjthiotch hcxoahhmh npo- 
AyKTaMH jxJin CHHTeaa npncaAOK, peHTa6ejibnoe npoH3BOACTBo hx 
HM eeT pemaiomee 3HaqeHne b npofijieMe npoH3BOACTBa npncaAOK. 
npe^o>KeH HOBbifl o6ihhh mctoa no.iyqeHHH 3aMemeHHbix 4>eHO- 
jiob, KOTopbiH no3BO.THeT C03AaTb HenpepbiBHbiH npouecc npn ko- 
AHqecTBeHHOM npeBpameHHH (})eHOJia h o;iecj)HHOB b npncyTCTBHH 
KaTHOHOOOMeHHbIX CMOJI. 

Pe3yjibTaTbi npoBeAeHHbix HccjieAOBBHHH Hcno;ib30BaHbi b npo- 
MbllHJieHHOCTH. 
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flErHflPOrEHH3AIJHH HEHTAMETHJIEHOBBIX 
yrjIEBOflOPOflOB B nPHCYTCTBHH 
njIATHHHPOBAHHOrO yrjia 

T. H. H a p w m k h h a, H. H. HI y fi k m h 

(HncTUTyr opeauimecKou xumuu 
um. H . J\. 3eAUHCK020 AH CCCP, Mocnea) 

j^erHAporeHH3auHH yrjieBOAopoAOB uHKJioneHTaHOBoro pana 
noA BJiHHHHeM riAaTHHOBoro KaTaAH3aTOpa Bbi3biBaeT HHTepec 
npHHUHnHajibHoro xapaKTepa. H. J\. 3eAHHCKHM 6 bu\o noKa3aHO, 
mo uHRAoneHTan h uHKJioreirraH BeAyT ce6n HHAH(jxj)epeHTHO B 
ycJiOBHHx AerHAporeHH3auHOHHoro KaTajiH3a npn TeMnepaTypax He 
Bbiiiie 300 ° b npncyTCTBHH MeTaAJioB 8-ft rpynnbi nepHOAH^ecKoft 
CHCTeMbl. H. JX . 3eAHHCKHM, B. A. Ka3aHCKHM h A. O. FL/iaTS 
ycTaHOBAeHO, mo b aTMoccj)epe BOAopoAa b Tex >Ke yo/ioBHHx uhkjio- 
neHTaHOBbie yrvieBOAopoABi nperepneBaiOT rHAporeHOJiH3 c pacxpbi- 
THeM UHKAa. 

B HacTOHiuefl pa6oTe HafiAeHO, mo npn 6ojiee bhcokoh TeM- 
nepaType h noHH)KeHHOM AaBJieHHH UHKJioneHTaHOBbie yrJieBOAo- 


flerHAporeHM3auHfl nflTHHJieHHbix 4 Hkjiehob 



TeMnepa- 
Typa, °C 

Bbixo# 
KaTajin 3 a- 
Ta, Bee. % 

i BbixOA UHKjioneHTa- 
AH eHOBbix yrjieBOAO- 
pOflOB, % 

yrjieBOflopo;; 

Ha KaTajiH- 

3 aT 

Ha nponv- 
lueHHbifi 
yrjieBOflo- 
pOA 

LI^HKjioneHTaH 

500 

91,5 

7 

6 

» • . . > 

550 

85,7 

10 

8 

» # • • 

, B OTCyTCTBHe KaT 3 JIH- 

600 

80,6 

11 

9 

3 aTopa 

600 

89,9 

0 

0 

MeTHJiuHKJioneHTaH 

600 

80,0 

20 

16 
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poAbi o6HapyjKHBaioT cKJionHOCTb k AerHAporeHH3auHH. Tax, npn 
600 h 20 mm Ha 5%-hom Pt-yrxe npoHexoAHT OTiuenxeiiHe boao - 

pOAHbIX aTOMOB B MOAeKyjiaX IlHTHHJieHHblX HHKJ13HOB C 06 pa 3 OBa- 
HHeM cooTBercTByiomHX HHKJioneHTeHOB h UHKJioneHTaAHeHOB, 
npHHeM rAygHHa npeBpameHHH b nocjieAHHe AocraraeT 9 — 16% 
3a oahh npoxoA- 

MaxcHMaJibHoe npeBpaiueHne UHKAoneHTaHa b UHKAoneHTa- 
A«eH cocTaBJiaeT 9%, npaneM b KaTajiH3aTe coAepwHTCH npn6AH- 

3HTejIbHO TaKOe >Ke KOAHUeCTBO HHKJIOneHTeHa. 

ripeBpamemie m era a uh ka o n e ura h a b cooTBeTCTByioiuHH uhkao- 
neHTaAHeHOBbifl yrAeBOAopoA AocraraeT 6oJibiuefl rjiydHHbi (ao 
16%). B 3tom exynae, Tax >xe xaK h npn AerHApupoBaHHH uhkao- 
neHTaHa, b npoAyKTax peaKUHH npHcyrcTByiOT nHTHHAeHHbie 
UHKJieHbl. 

ycneuiHoe npoTexaHHe peaKUHH AerHAporeHH3auHH nHTHHJieH- 
HblX UHKA3HOB OfieCneHHBaeTCH He TOAbKO npHMeHeHHeM 94>(j)eK- 
THBHOrO KaT3AH3aTOpa, HO H HCn0JIb3OBaHHeM yMeHbUieHHOrO ahb- 
AeHHH, no3BOAHiomero pe3Ko coKpaTHTb conyrcTByiomHe npoueccbi, 
B HaCTHOCTH, nOAHMepH3aUHIO 06pa3yK>mHXCH UHKJIOAHeHOB. 

riocKOJibKy CTpyKTypa naTHHJieHHbix uhka3hob He cootbctct- 
ByeT ceKCTeTHOH m oa&a k liaarimoBoro Kara/inaaropa, cxexyeT 
npeAnoAO>KHTb, hto AerHApnpoBaHHe sthx yraeBOAOpOAOB Ha njia- 
thhobom KaTajiH33Tope, Tax xce KaK h Ha okhchmx KaTajiH3aTopax, 
npoTeKaeT no peCepHOMy MexaHH3My. HeKOTopbiM noATBepucAe- 
HHeM Taxoro npeAnoAOHceHHH cAyjKHT ycraiioiixeinibiM HaMH tpaKT 
AerHApnpoBaHHH H.neHTaHa b npncyTCTBHH nAaTHHOBoro KaTajin- 
3aropa npn 600° noA yMeHbuieHHbiM abbachhcm. B sthx ycAOBHnx 
peaKUHH AerHApnpoBaHHH H.neHTaHa npoTexaeT c bhxoaom aAKe- 
hob ao 20%. npeAnoAOHceHne o peCepHOM MexaHH3Me peaxuHH 
AerHAporeHH3auHH UHKAoneHT a h a b npHcyTCTBHH njiaTHHH corAa- 

CyeTCH T3K3Ke C TeM cjiaKTOM, HTO B npOAyKTaX peaKUHH OI, IX H3HACH, 
noMHMO UHKAoneHTaAneHa, uHKAoneHTeH. 
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O IIPHPOflE CEPA- 

H ASOTOPrAHITMECKHX COEflHHEHHH HEOTH 

r. fl. r a JI b n e p H, H. H. B e 3 h H r e p, E. H. Kapayaoia, 

B. T. JlyKbHHHi^a 

(HucTuryT HecpTu AH CCCP, Mooted ) 

ycTaHOBJieHo, qTO opraHH^ecKHe cyAb<J)HAbi rjiaAKO npeBpa- 
maiarca b cyjib^oKCHAU. B KepocHHOBux (ppaKUHHx poManiKHH- 
CKOH He(J)TH Ha AOAK) CyAbCpHAOB npHXOAHTCH CBblUie 50% OT CyM- 
mh cepaopraHHHecKHX coeAHHeHHfl. riepeBOAOM b cyAbtpoKCHAbi h 
nocAeAyioiAHM xpoMaTorpa4)HpOBaHHe'M Ha cHAHKareAe yAaexcn 
OTAeAHTb cyAb({)OKCHAbi ot yrAeBOAopoAOB h ocTaAbHbix rpynn 
cepaopraHHnecKHX coeAHHeHHH (rnocpeHOB, b nacTHOCTH), coxpa- 
HHK»m,HXCH B HeH3MeHHOM BHAe. CoCTaB OCHOBHOH M3CCbI CyAbcj)0- 
KCHAOB, BHAeAeHHUX H3 poMauiKHHCKoro KCpOCHHa, OTBeHa- 
eT tpopMyAe C„H 2n _oSO (cyAbtJjoKCHAaM HacbimeHHbix tho- 
6HUHKAaHOB) . CTpOeHHC HCXOAHbIX CyAb(J)HAOB MOWCT 6bITb 
H3yaeHo xaK no npoAyKTaM oKHCAeHHH, Tax h nocAe hx pereHe- 
paunn. 

A u h a o m ex p h i t e c k h m THTpoBaHHeM hgc{)tch h Hec|)ienpoAyKTOB b 
H eBOAHbix cpeAax (noTeHUHOMeTpHnecKHM mctoaom), npHMeHaa 
o6pa6oTKy yxcycHUM h ({)TaAeBbiM aHrHAPHAaMH, yAaAOCb ahiJ)- 
(JjepeHiiHaAbHo onpeAeAHTb coAepmaHne b hhx nepBHWHbix, bto- 
Phhhux h TpeTHHHbix aMHHorpynn h cyMMapHoe coAepJKaHHe 
OCHOBHOrO a30Ta. THTpOBaHHeM B aueTOHHTpHAe 3 TH OCHOBa- 
hhh MoryT 6biTb noApa3AeAeHbi Ha HacumeHHbie h HeHacbimeH- 
Hbie. 

y CTa HOBAeHO, hto npH o6pa6oTKe netpTen h HetpTenpoAyKTOB 
aAKDMorHAPHAOM ahthh HGHTpaAbHbiH a30T non™ HaueAO npeBpa- 
maerca b ocHOBHbie (J)OpMbi, cpeAH kotophx npeo6AaAaioT xpe- 
THHHbie. 

B HCXOAHbIX HetpTHX OCHOBHOH a30T 6bIA npeACT3BAeH HCKAK>- 
MHTCAbHO TpeTHHHbIMH (})OpMaMH, 3 HeHTpaAbHblH — 3MHA3MH 
KHCAOT. 
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B ^HCTHjyiHxax, noJiynaeMbix H3 Apyrux ropio^HX HCKonaeMux, 
K8K CpeAH OCHOBaHHH, TaK H CpeAH 3MHA0B KHCJIOT IlpHCyrCTByiOT 
3aMeTHue KOJimecxBa bxoph^hbix cj)opM. IlepBHTOhie aMHHorpyn- 
nu o6HapyjKeHbi xojibko b o6pa3uax ocodbix dHTyMOB H3 odHa- 
JKeHHH, rjxe HX HajIH^He, IIOBHAHMOMy, CBH3aHO C COBpeMeHHbIMH 
dttOXHMHHeCKHMH npeBpaiA6HHHMH. 
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A30THCTBIE COEflHHEHHfl 
K)5KHOy3EEKHCTAHCKHX HE<DTEft 

C. JI. rycHHCKaa 

(Cpedne-A3uarcKuu iocydapcreenHuu ynueepcurer um. B. II. Jlenuua, 

TauiKenr) 

A30THCTbie COeAHHeHHH B He(})THX 06 bIMH 0 COAep^CaTCfl B ne- 
3Ha^HTeJIbHbIX KOJIHqeCTBaX (0,1 — 0,2%) H TOAbKO B CepHHCTbIX 
hcc{)thx KOJiHqecTBo a30Ta AocTHraeT 0,8 — 1% . H3yqeHHe npnpo^bi 
a30THCTbIX COeAHHeHHH CBH3aHO C BOIlpOCaMH npOHCXOJKACHHH H 

npeBpameHHH Hecjrreft. Abot b He(j)TH h ee AHCTHAAaTax npeACTaB- 

AeH TJiaBHblM o6pa30M B BH^e nHpHAHHOBbIX, XHHOAHHOBUX, H30- 
XHHOAHHOBblX npOH3BOAHbIX H 60 Jiee CJIO>KHbIX KOHA^HCHpOBaHHblX 
CHCTeM nupH^HHOBoro HApa c nHTH- h mecTHqjieHHbiMH HacjrreHO- 
blimh uHKJiaMH. 9th a 30 THCTbie coeAHHeHHH b AHTepaType qacTO 
Ha 3 biBaiOT «ajiKajioHAaMH Het})TH» b cbh 3 h c TeM, hto b dpyKType 
aJIKaJlOHAOB H 330THCTHX OCHOBaHHH eCTb MHOrO o6merO. He4>TH 
lO^Horo y36eKHCTaHa coAeprcaT 3HaqHTeAbHbie KOJinqecTBa cepu 
h a30Ta. 06'beKTOM aah HCCAeAOBaHHH 6uAa B3HTa ninpoKan 
4 )paKUHH ( 118 — 320 °) A^apKypraHCKoft Hecj)TH. 

BbiAeAeHne a30THCTbix coeAHHeHHH npoH3BOAHAOcb o6pa6oT- 
koh cepHoft khcaotoh; aah ycTaHOBJieHna ycAOBHH Hawficwiee 
nOAHOrO H3BAeqeHHfl a30THCTbIX coeAHHeHHH BapbHpOB3AHCb KOH- 
ueHTpauHH cepHoft khcaoth, TeMnepaTypa h BpeMH nepeMeuiH- 
b3hhh. Jlyqmee H3BAeneHHe (40%) AOcraraeTCH o6pa6oTKofl 
4>paKUHH, noAorpeTOH ao 60°, 25%-hoh cepHoft khcjiotoh npn nepe- 
MeniHBaHHH b TeqeHHe 1 naca; c toh me KOHueHTpaimeft khcjiotu 
npH TpexqacoBOM nepeMeuiHBaHHH npH KOMHaTHofi TeMnepaType H3- 
BAeKaeTCH 36% ochobbhhh. CyMMa 33othcthx OCHOBaHHH (0,18% 
Ha (J)paKHHio) npeACTaBAHeT co6oh TeMHO-6ypyio jkhakocth c xa- 
paKTepHbiM XHHOAHHOBbiM 3anaxoM. OHa neperoHHeTca npH oSbiq* 
hom AaBAeHHH (730 mm ) 6e3 pa3A0>KeHHH b npeAeAax 250 — 300°, 
d 4 20 1,033; ttD 2,0 1,5689, TeMnepaTypa 3acTbraaHHH — 4°, coAepaca- 
HHe a30Ta 5,87—6,3%. Rjih BbiAeAeHHH HHAHBHAyaAbHbix coeAHHe- 
HHH 3Ty CMecb OCHOBaHHH (J)paKAHOHHpoBaAH b BaKyyMe. H3 ot- 
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AeJibHbix (JjpaKUHH nojiyneHbi nnKpara. B pe3yjibTaTe apo6hoh 
nepeKpHCTajuiH3au.HH h pacmenjieHHH OTflejibHux nnKpaTOB y,a,a- 
JlOCb H^eHTHC[)HUHpOBaTb HeKOTOpbie XHHOJIHHbi: 2,3-£HMeTHJl-8- 
3THJIXHH0JIHH, 2,3-,HHMeTHJI-8 H.nponHJIXHHOJIHH H 2, 3, 4-TpHMe- 
thji-8 H.nponHJIXHHOJIHH, KOTOpbie oxapaKTepH30BaHbi pn^OM npo- 
H3B0jiHbix cyjibcfiaTOB h MepKypatoB. 
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HOBblH CnOCOB KOHBEPCHH yTJIEBOftOPOflOB 
C ITPHMEHEHHEM 5KEJIE3A 
KAK IIEPEHOC<fflKA KHCJIOPOflA 

H. M. ApTioxoB 

(JlenumpadcKuu nayHUO-uccjiedoeaTejibcnuu uncruTyr 
no nepepadoTKe ne&Tu u nojtynenuio ucnyccreeHUozo oieudKOBo ronAuea) 

CymecTByioiUHe cnoco6n nojiyneHHH AemeBbix TexHonornne- 
CKHX ra 30 B (TaRHX, KaK BOAOpO a, CHHTe3-ra3, C0 2 h N 2 ) H3 TBep- 
Aoro, >KHAKoro h ra30o6pa3Horo TomiHBa c npHMeHeHneM sjieKTpn- 
qecKoro tok 3, B03Ayxa, khcjiopoas h BOAHHoro napa, KaK npa- 
bhjio, He no3BOJiHK)T nojiynHTb oTHocHTejibHO AemeBbie ra3bi. 3 to 
od'bHCHHeTCH CJIOKHOCTblO TeXHOJIOFHHeCKOH CXeMbI, BbICOKHMH 
KailHTaJIbHblMH BJIOJKeHHHMH H 3HaHHTeJIbHbIMH sKcnjiyaTaunoH- 
HblMH 3 BTpaTaMH. 

Han6ojiee HH3Kyio cTOHMOCTb HMeKDT TexHOJiorHHecKHe ra3bi, 
noJiynaeMbie pa 3 JiHHHbiMH cnocodaMH KOHBepcHH yrjieBOAopoAOB. 
Ba^HeflmHMH cnoco6aMH KOHBepcHH yrJieBOAopoAOB hbjihiotch. 
KOHBepcHH B IipHCyTCTBHH BOAHHOrO napa, OKHCJimeJIbHaH KOHBep- 
chh c noMOlUbK) KHCJiopoAa hjih o6orameHHoro B03Ayxa h kom6h- 
HHpOBaHHH «napO-KHCJIOpOAHaH» KOHBepcHH. 

06mHH BH4 peaKUHH yKa3aHHbix cnocoSoB KOHBepcHH Cjie- 

jxyiomHft: 

* C„H m + (n + X)H 2 0 (0,5m + n + x)H 2 + (n- x) CO + 

-f- jcCOj — Qi, (!) 

C„H m + 0,5 (n + x) O, 0,5 nH, -f (n — x) CO + xC0 2 + Q 2 , (2) 
C„H m + 0,5 (n + * — y) O a + i/HjO 0,5(m + y)H 2 + 

4* (n — *) CO 4* -*CO a + Q S ‘ (3) 

fljiH HarJiHAHOCTH ypaBHeHHfl (1) — (3) HaimcaHH 6e3 boam, 
o6pa3yiomeHCfl b npoflyicrax peaKUHH, Koropaa ncwiyaaeTca b ko- 
.iHHecTBe, 3aBHcameM ot TeMnepaTypu. 

Mhcto KHCJiopoAHaa kohb©pohh (ypaBHeHHe (2) ) HMeeT orpa- 
mweHHoe npHMeHeHHe BCJieflCTBHe KOHCTpyKTHBHbix TpyuHocrefi, 
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cneu.H(f>HHecKoro cociaBa ra3a h bhcokhx SKcnjiyaTaiiHOHHbix 
3aipaT. Hanficviee SKOHOMHWHa h pacnpocipaHeHa KOHBepcHH 

T - "O yPaBHeHHK. (1) i BHeillHHM oZpZZ 
S." B 3T0M ariyiiae Tex HHK0-3K0H0MHqecKHe noKaaareAH npo- 
uecca He no3BOJiHK>T AocrarnyTb hh3koh cedecroHMocTH noAyqae- 
Mbix npO^yKTOB KOHBepCHH. '• y4de 

Bee H3BecTHbie mctoam KOHBepcHH yrjieBo^opo^OB xan cjie- 
flyer H3 ypaBHeHHfl (1) - (3), npHBOOT k MAySe™ b KaiSr- 
Be roTOBbix npoayKTOB cMecH ra30B, coctohihhx b ochobhom H3 
2 , LU h C0 2 . CjieAOBaTejibHo, aah noJiyqeHHH BOAOpOAa Heo6- 
xo^hmo jm6o paa^ejieHHe yKasaHHofi cmcch rasoB, ah6o KOHBep- 
cHH CO h nocjieayromee paaflejieHne, ah6o, HaKOHeu, npnMeHe- 
HHe H3BecTHoro wejie30-napoBoro MeroAa. K 

B JleHHHH paspaSoTaH hobhh cnocod KOHBepcHH yrjieBOAO- 
pOflOB, n03B0JIHI0IH,Hfi nOJiyKHTb cpa3y TeXHHqeCKH HHCTblft BOAO- 
poa, OflHOBpeMeHHO C CHHTe3-r330M H CMeCblO C0 2 H No. 3 tot 

Ha KaTaAH3aTope, coAepwaineM wejie3o 
t lo ol) /o ) , B Tpex peaKTopax, npnqeM b oahom h^t paaorpeB 
KaTa^HsaTopa, bo btopom — BoccraHOBJieHHe, a b TperbeM — 
OKHCJieHHe >Kejie3a. F 

ripH pa3orpeBe BbiropaeT qacTb yrjiepo^a, BHAeAHiomerocH Ha 
noBepxHOCTH KaTajiH3aTopa npn Boccra HOBAeHHH wejie3a yrjie- 
BOAopoaaMH, npH 3T0M o6pa3yeTCH CMecb C0 2 h N 2 (ra 3 bi pere- 
HepauHH). npH BoccTaHOBjieHHH odpasyeTCH CMecb boaopoa3 
okhch yrjiepoaa h yrjieKHCJiOTbi, t. e. CHHTe3-ra3, a npn okhcji6hhh 
>K 0jie3a bo^hhmm napoM o6pa3yeTCH boaopoa. 

ripouecc KOHBepcHH yrjieBOAopoAOB no MeTOAy JleHHHH ocv- 
mecTBjiHeTCH rjiaBHbiM odpa30M no AByM pe3yjibTH P yiomHM peaK- 
HHHM, a HMeHHo: J F 

C n H m + (« -f x) FeO ^ (n + x) Fe -f 0,5mH 2 + 

-f (n — x) CO + xC0 2 — Q 4 ( 4 ) 


(n + x) Fe + (n -f x) H 2 0 H(n + x) FeO + (n + x) H 2 + Q 5 . (5) 

CpaBHHBan ypaBHeHne (1) h ypaBHeHHH (4) h (5), npnxoAHM 
k BbiBOAy, hto nponecc JleHHHH hbjihctch, no cymecTBy, npon.ee- 
com *ejie30-B0AHH0H KOHBepcHH, b KOTopoM >Kejie3o HBAHeTCH nepe- 
HOCHHKOM KHCJIOpona, 3aHMCTBOB3HHOrO H3 BOAbI B CT3AHH OKHC- 
AeHHH. 

EcAH HCKAKDqHTb JKeAe30 H3 ypaBHeHHfl' (4) H (5), TO MbI no- 
AyqHM ypaBHeHne (1), a sto 03HaqaeT, hto npH «>Kejie30-BOAHHofl» 
H HHCTO BOAHHOH KOHBGpCHH TCOpeTHHGCKH BCe riOKa3aTeJIH JXOJUK- 
Hbl 6bITb OAHHBKOBblMH, C TOft JIHIHb p83HHAefi, HTO B ofiblHHOM 
cjiyqae Bee npoAyKTbi peaKUHH HaxoAHTCH b cmcch, Tor^a KaK npH 
KOHBepcHH C HCn0JIb30BaHHeM H^ejie3a (n + X ) H2 HaxOAHTCH B 
HHCTOM BHAe H JIHLUb (0,5 17l) H 2 — B CMeCH C CO H C0 2 . 
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B 3tom — npeHMymecTBO HOBoro npouecca KOHBepCHu, no3BO 
jiHiomee oAHOBpeMeHHO noJiynHTb TexHH^ecKH HHCTbift boaopoa h 

cHHTe3-ra3. 

y^HTbiBaH, hto npn pa3orpeBe KaTajiH3aiopa >KeJie30 OKHCJiaeT- 
ch 3a cneT KHCJiopo^a B03Ayxa, pacxoA boahhoix) napa Ha ra3ii- 
(J)HKauHK) yrJiepoAa mo>kho cymecTBeHHO coKpaTHTb hmchho 6jia- 
roAapa npHM&HeHHio >KeJie3a KaK nepeHOCHHKa KHCJiopoAa. 

riocjieAyiomHe TexHHK0-3K0H0MHHecKHe pacneTbi noxasajiH 
BblCOKyiO SKOHOMHHHOCTb HOBOIX) CnOC 06 a KOHBepCHH yrJieBOAOpO- 
AOB b cpaBHeHHH co BceMH cyiixecTByioiuHMH. 

SKcnepHMeHTajibHan pa6oTa npoBOAHJiacb cobmcctho c 

A. A. BBeAeHCKHM, B. H. Ccaoboh, H. T. Khphkhhoh, A. EL Xht- 

pOBblM H M. H. ^KyiHKHHblM. llpoeKTHaH H TeXHHKO-3KOHOMHHe- 
CKaa npopa6oTKa BbinoJiHHJiacb cobm6Ctho c B. A. Kotoboh h 

B. H. JllofiOMHpOBOH. 
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MACC-CIIEKTPOMETPHHECKHH METOfl 
onpE,nEJiEHHfl CTpyKTypHo-rpynnoBoro coctaba 

BEH3HHOB 

A. A. II o ji h k o b a, K. M, 3 h m h h a, P. A. XMejibHHn,KHfi 

(Bcec. nayHHO-uccjiedoeaTeJibCKuu uncruryT no nepepa6oTKe ne0ru u za 3 a 
u nojiyneuuio ucKyccTeeunoeo muOkozo ronjiuea, Mocnea) 

Macc-cneKTpoMCTpHqecKHH MeTOA no 3 BOAHeT AOCTaTOHHO 
<5bicTpo h HaaejKHO onpe^ejiHTb crpyKTypHO-rpynnoBOH cocTaB 
necjiTenpoAyKTOB, a Taxwe ycraHaBAHBaTb pacnpeAejieHne no mo- 
AeKyjinpHbiM BecaM napa(})HHOBbix h apoMaTHnecKHx yrjieBOAopo- 
Aob. B 6 eH 3 HHax MoweT 6biTb ycTaHOBAeHo HaAHnne cAeAyiomHx 
rpynn yrjieBOAopoAOB: napacfiHHOBbie yrjieBOAopoAbi C„H 2n+2 ; 
nacj)TenoBbie h oJiec^HiioBbie yrAeBOAopoAH C n H 2n ; UHKJioojie- 
(JjHHOBbie, AHOJiec|)HHOBbie h auem/ieHOBbie yrjieBOAopoAH 

C„H 2 „_ 2 ; apoMaTHHecKne yrAeBOAopoAH C n H 2 ,,_ 6 . 

Hapnay c yKa 33 HHbiMH rpynnaMH MoryT 6 uTb onpeAeAeHH ot- 
AeAbHbie Tnnbi CTpyKTyp yrAeBOAopoAOB, HanpnMep 6 huhkahh 6 - 
CKne Hatj)TeHH THna AexaAHHa hah rHApHHAaHa. 

Macc-cneKTpoMeTpHHecKHH mctoa onpeAeAeHHH rpynnoBoro 
COCTaBa He<j)THHbIX (j)paKU,HH OCHOBaH Ha 33 BHCHMOCTH Macc-cneKT- 
pa ot CTpyKTypbi MOAeKyAbi. B npouecce HOHHaamiH, BbisbinaeMoii 
SAeKTpoHHbiM yAapoM, aah nawAoro THna MOA^KyAu xapaurepHO 
npeHMymecTBeHHoe 0 < 5 pa 30 BaHHe onpeAeAeHHbix roMOAorHHecKHX 
pHAOB hohob. Tax, aah napacJ)HHOBbix yrAeBOAopoAOB xapaKiepno 

o 6 pa 30 BaHHe hohob = 43 , 57 , 71 , 85 , 99 (2 43 ); hoiim, no- 
HBAHiomHecH npH = 41 , 55 , 69 , 83 , 97 (2 41 ), ccctoht b 

OCHOBHOM H 3 OCKOAKOB MOAeKyA Ha(})TeHOBbIX H OAecJJHHOBbIX 

yrAeBOAopoAOB. JXjih apoMaraHecKHx yrAeBOAopoAOB xapaKTep- 
HU Maccw -j- = 77, 78, 79,91, 92, 105, 106, 119, 120 h AP- 
(2 77). 

CyMMH bhcot nHKOB, xapaKTepHbix aah AaHHoro THna yrAe- 
boaopoaob, OTHeceHHbie k onpeAeAeHHoft cyMMe bhcot Apyrnx 
nHKOB, pe 3 KO OTAHHaiOTCH APyr OT Apyra AAH pa 3 AHHHbIX yrAe- 
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bo^opoahhx rpynn. HyBCTBHTejibHocTb TaKoro cyMMapHoro xapan- 
TepHCTHHecKoro riHKa npHMO nponopmioHajibHa MOJieKyjinpHOMy 
Becy. 3th ABa cBoncTBa no3BOJiHioT cqHTaTb cjio>KHbie CMecH aHa- 
.TOrHHHbIMH CMeCHM, COCTOHUJ,HM H3 HeCKOJIbKHX KOMnOHeHTOB, H 
onpe/iejiHTb rpynnoBoft cocTaB CMecefl nyTeM coBMecTHoro peuie- 
HHH CHCTeMbI JIHHeilHblX ypaBHeHHH. 

HaMH 6 biJia pa3pa6oTaHa MeTOAHKa Macc-cneKTpoMeTpHqe- 
cKoro HccjieAOBaHHH 6eH3HHOB, nojiyqaeMbix b pa 3 JwqHHx npo- 
ueccax nepepaSoTKH HecjrrH, c bhcokhm C0Aep>KaHHeM HenpeAejib- 
hhx yrjieBOAopoAOB. CooTBeTCTByiomHe mctoahkh, onncaHHbie 
HecKOJibKo paHee b 3apy6e>KHOH jiHTepaType, OTnocHJiHCb jih 6 o 
k npo^yKTaM, He coAep>KamHM HenpeAejibHbix yrjieBOAopoAOB, 
Jih 6 o co^ep^amHM hx b He3HaqHTejibHOM KOJinqecTBe. Niemjxy 
TeM coAep^KaHHe b 6eH3Hnax BTopHqnoro npoHcxojK/jeHHH Henpe- 
AejibHbix yrjieBOAopoAOB pa3jmqHbix thiiob h pa3JinqHOH CTeneHH 
HeHacbimeHHocTH o 6 ycJioBJiHBaeT HexoTopbie cneimcjwqecKHe oco- 
6 eHH 0 CTH MeToj^a. Hapq^y c 3thm onygjiHKOBaHHbie b JiHTepaType 
MeTOjibi npe/iycMaTpHBaiOT HeoSxoAHMOCTb Kajin 6 poBKH Macc- 
cneKTpoMeTpa no HHAHBHAyajibHbiM KOMnoHeHTaM. OTcyTCTBHe 
^ocTaToqHoro KOJiHqecTBa qHCTbix yrjieBOAopoAOB npennTCTBOBaJio 
HCn0JIb30BaHHI0 3THX MeTOAOB. 

fljIH TOTO HTOfibl HCKJIIOqHTb HeodxOAHMOCTb KaJIHdpOBKH npii- 
6 opa no hhcthm KOMnoneHTaM, 6 biJin ycTanoBJieHbi HaHfiojiee 06 - 
mne Macc-cneKTpajibHbie xapaKTepHCTHKH yrjieBOAopoAHbix rpynn, 
He 3aBHcnmne ot KOHCTpyKTHBHbix ocodeHHGCTen npndopa, hto 
no3BOJiHJio npoBOAHTb HCCJieAOBaHHe, ncnoJib3yn AaHHbie no Macc- 
cneKTpaM, ony 6 jiHKOBaHHbie b JiHTepaType. 

Pa3pa6oTaHHan MeTOAHKa aHajiH3a 3aKJiioqaeTCH b cjieAyio- 
meM: onpeAeJiniOT cpeAHHH MOJieKyjinpHbiH Bee o6pa3ua; qacTb 
o6pa3ixa cyjib(})HpyioT, noc Jie qero npon3BOAHT C'beMKy Macc-cneKT- 
poB cyjib(f)HpoBaHHoro h necyjib(J)HpoBaHHoro npoAyKTOB; paccqn- 


! 

HaHMenoBaHHe yrjieBOAOpo^Hbix thhob 

CoAepMcaHHe yrjieBOAopoAHbix rpynn, 
Bee. % 

Macc-cneKTpOMeT" 
pHqecKHfl MeTO^ ! 

XHMHMeCKHft 

MeTOA 

riapa({)HHOBbie yrjieBOAOpoAbi 

19,6 

17,2 

HatjrreHOBhie yrjieBOAOpOAbi • . 

7,4 

3,8 

MoHoojie(}>HHOBbie yrjieBOAopoAbi 

I_tHKJ100^e(j)HH0Bbie, AHOJie^HHOBUe H aUCTH- 

38,6 

37,6 

jieHOBbie yr^eBOAopoAbi 

17,4 

21,7 

ApoMaTH^ecKHe yrjieBOAopoAbi . • . . * . 

17,0 

19,7 
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TbiBaioT CTpyKTypHO-rpynnoBOH coeraB no Macc-cneKTpaM. BpeMH, 
3aTpaMHBaeMoe Ha noaroTOBKy o6pa3UOB, aHa;iH3 h pacneT, co- 
CTaBJiH^o 2V 2 — 3 qaca. 

B KaqecTBe npHMepa npHBejxeHH pe3yjibTaTbi Macc-cneKTpo- 
MeTpHHeCKOrO HCCJie,HOBaHHH 6eH3HHOB KOKCOBaHHH B COnOCTaB- 
JieHHH C AaHHbIMH XHMHHeCKOrO aHajiH3a. 

FIpHBeAeHHbie BejiHHHHbi yKa3biBaiOT Ha BnojiHe yAOBJieTBopn- 
TejibHoe coBna^eHjie pe3y.ibTaTOB, onpeje.ieHiibix pa3JiHHHbiMH 
MeTo^aMH. 
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nPEBPAmEHHfl yrJIEBOftOPOAOB 
HA PEHHH-rJIHH03EMH0M KATAJIH3ATOPE 
B YCJIOBHHX nOBBHHEHHbIX TEMnEPATyP 
H ^ABJIEHHH BOflOPO^A 

M. A.PnraeHi^eBa, X. M. M h h a *i e b 

( IIhctutijt opdanunecKou xumuu 
um. H. R. 3ejiuncnozo AII CCCP, Mooned) 


PeHHH 6biJi OTKpbiT b 1925 r. B HacTonmee BpeMH xhmhh pe- 
HHH noJiy^HJia 3HaraTejibHoe pa3BHTHe h npeACTaBJineT cymecT- 
BeHHblH npaKTH^eCKHH HHTepec. 

HcCJieAOBaHHH, nOCBHIB,eHHbie H3yneHHK) KaTaJIHTHHeCKHX 
CBOHCTB peHHH, BeCbMa HeMHOrOTOCJieHHbl. HMeeTCH JIHIHb He- 
CKOJibKo pa6oT FIjiaTOHOBa c coTpy^HHKaMH no AerHAporeHH3auHH 
cnnpTOB Ha peHHeBOM KaTajiH3aTope. 

A. A. BajiaHAHH Ha ochob3Hhh npHHmma CTpyKTypHoro coot- 
BeTCTBHH MyJIbTHnJieTHOH TeOpHH, np€AAO>KeHHOH HM B 1929 r. } 
BnepBue BbicKa3a^i npeAnojiojKeHHe o bosmojkhocth AerHAporeHH- 
3au«H mecTHHAeHHbix UHKJiaHOB no ceKCTeTHOMy MexaHH3My Ha 
peHHH, TaK xaK nocAeAHHH o6jiaAaeT reKcaroHajibHoft pemeTKon, 

HeAaBHo A. A. BajiaHAHHbiM c coxpyAHHKaMH BecbMa noApofi* 
HO 6bIJIH 06 cJieA 0 BaHbI KaTaJIHTHHeCKHe CBOHCTBa peHHH B 33BHCH- 
mocth ot cnocoSa npnroTOBJieHHH peHHeBbix KaTajiH3aT0p0B h or 
XHMHHeCKOH npHpOAbl HOCHTeJieH, npHMeHeHHbIX npn HaHeceHHH 
3Toro MeiajiJia. Ha npHroTOBJieHHbix KaTajiH 3 aTopax HccjieAOBa- 
jiacb AerHAporeHH3auHH UHKJioreKcaHa, H3onponHJi6eH30Jia h 
h. reniaHa. Ilpn stom 6bij\o ycTanoBJieHO, hto Handojiee aKTHBHbiM 
KaTaJIH3aTOpOM AerHApOreHH3aHHH HBJIH6TCH peHHH Ha 3KTHBHpO- 

BaHHOM yrjie. KaTaAH3aTop, coAep>KamHH 25% peHHH Ha okhch 
aJHOMHHHH, b peaKUHH AerHApore h h 3 a uh h uHKJioreKcaHa 0Ka3aACH 
npaKTHHeCKH HeaKTHBHHM. 

HaMH 6 hjih HCcjieAOBaHbi KaTaAHTHnecKHe CBOHCTBa peHHH, 
OTAO>KeHHOrO Ha OKHCH aJIIOMHHHH, B yCJlOBHHX nOBblUieHHblX TeM- 

nepaTyp (470 — 480°) h AaBjieHHH BOAopoAa (20 cltm) b ycTanoB- 
kc npoTOHHoro THna. OfiBeKTaMH HccjieAOBanHH 6 hah UHKjioreK- 
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caH, MeTHJiuHKjioneHjaH h H.reKcaH. npeaBapHTejibHbie oribm» 
nOKa3a^[H, HTO peHHH Ha OKHCH aJIIOMHHHH HBJIHeTCH XOPOHIHM 

Aern.apHpyiomHM KaTajiH3aiopoM. B pe3yjibT3Te AerH,aporeHH3a- 
UHH UHKvioreKcaHa y^aeTCH nojiyHHTb 6ojiee 50 % 6eH30Jia. 

Bbi^iH T3K>Ke onpeflejieHbi yaeJibHaa noBepxHocTb h peHTreHo- 
CTpyKTypa HCCJie^OBaHHblX KaTajIH3aTOpOB. 
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KOHTAKTHO -KATAJIHTHHECKHE IIPEBPAmEHHfl 
HOPMAJIbHbIX AJIKAHOB, 

BXOflflmHX B KEP0CHH0-rA30HJIEByi0 (DPAKIJHK) 

HE<DTH 

H. T. 5 e k a y p h, H. H. IE y ft k b h 

( UucTUTyT, opianimecKou xumuu um. H. ff. 3ejiuHCKOso AH CCCP, MocKea; 
Hhctuti/t xumuu um. n. F. M e.iuKumeuAu AH rpyaCCP) 

KepocH , HO-ra30HJieBa5i (jjpaxiuiH h6cJ)th c TeMnepaTypoft KH-ne- 
HHH 190 — 350° B OCHOBHOM HBJIHeTCH AH3ejIbHbIM H peHKTHBHblM 
TOIIJIHBOM, B COCTaB KOTOpOro BXOAHT A'0 35% HOpMaJIbHbIX aJIKa- 
hob cocraBa CnH 2 4 — C 20 H 42 , npucyTCTBHe wropbix yxy^maer 
MOTOpHbie cBOHCTBa TonjiHBa BCJie/iCTBHe BbicoKofl TeMnepaTypu 3 a- 
cTHBaHHH. riosTOMy ofibiHHo hpoh3boaht ee AenapacfMHHaauHio 
o6pa6oTKOH MOHeBHHOH HJIH BblMOpa^KHBaHHeM. 

Uejibio HacTOHmeft paSoTbi 6 hjih n3yneHHe ycJiOBHH H30MepH- 
3aUHH HH^HBHAya^bHblX HOpMaJIbHbIX ajIKaHOB, BXOAHHXHX B ASH- 
Hyio cJjpaKUHK), h nojiyneHHe 6ojiee BbiroAHbix crpyKTypHbix $opM 
yrjieBOAopoAOB, yjiynmaiomHx KanecTBO ropiOHero. 

Onbira npoBo^HJiHCb npn noBbiuieHHbix TeMneparypax h AaBjie- 
HHHX BO^OpOAa B lip HCyTCTBHH OKHCHOMeTaJIJIHHeCKHX KaTaJIH3aT0- 

poB b annapaTe npoTOHHO-ro rana. OpH stom, Rax 6bijio ycTaHOB- 

JI6HO COBeTCKHMH H H HO CTp a H H blMiH aBTOpaMH, AaBJieHHe BOAOpOAa 
3HaHHTeJIbHO nOBbmiaeT yCTOHHHBOCTb 3THX KaTaJIH3aTOpOB npH AO 
BOJibHo BbicoKHx TeMnepaTypax h noBBOjineT ocymecrBHTb h (})hk- 
CHpoBaxb rjiySoxne h pa3>Hoo6pa3Hbie inpeBpameHHH yivieBOAopo- 
AOB. 

B 3T0M HanpaBJieHHH 6 hjih HccJieAOBaHbi inpeBpameHHH Hop- 
MajibHbix yHAOKaHa, AOAOxaHa, TpHAexaHa, TeTpaAexa'Ha, neHTa- 
AexaHa h rexcaAexaHa b npHcyTCTBHH 0,5% Pt h 0,5% Pd, HaHe- 
CeHHblX Ha OKHCb aJIIOMHHHH H ryM6pHH. B Tex 5Ke yCJIOBHHX 6bIJIO 
H3yneHO BJiHHHHe npHpoAHoro h a kt h bh p o b a h h oro ryM0pHHa Ha 
CTeneHb npeBpameHHH HopMajibHoro rexcaAexaHa. C uejibio noAaB- 
AeHHH arpeocHBHoro aohctbhh ryMfipHHa onbiTbi npoBOAHJiHCb b 
npHcyTCTBHH xAOpHCToro nuHxa (20%), HaHeceHHoro Ha hkthbh- 

pOBaHHblfi r/M6pHH. 
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ycTaHOBJieHo, mto onTHMajib'Hbie ycAOBHH npeBpameHHH «op- 
MajIbHblX a-JIKaHOB C 06pa30BaHHeM HSO^OpM H npO/jyKTOB HaCTHH- 
Horo rHApoKpeKHHra CAeAyiomne: TGMnepaTypa 450°, AaBJieHHe 
30 aTM BOAOpOAa, MOJiHpHoe OTHomeHHe BOAOpoAa k ynneBOAopo- 
Ay 3 : 1 h oOBeMHan cKopocTb nponycxaHHH yrjieBOAopoAa 0,5 
ji/nac Ha 1 a xaTajiH3aTopa. 

noKa3aHo, hto npeBpameHHH HopMajibHoro rexcaAexana b yxa- 

3aHHbIX yCJIOBHHX B XOHTaXTG € npupOAHblM H a XTH B H p OB 3 HH bl M 
ryMOpHHOM BecbMa cxoahh, xorAa Kan AeftcrBHe axTHBHpoBaHHoro 
ryMfipHHa, nponHTaHHoro pacTBopoM xJiopHCToro AHHxa (20%), 
pe3Ko OTJiHHaeTCH ot arpeccHBHoro aohctbhh HHcroro ryM*6pHiHa; 
b 3TOM c/iynae npH6jiH3HTejihHo b Tpn pa3a yMeHbinaeTCH o6pa30- 
BaHne raaoB riiApoxpexHHra h 3aMerao yBejiHHHBaeTCH bmxoa 
<{)paKUHH, BblKHnaiOmeH AO 100° H COCTOHmeft B OCHOBHOM H3 iH 30- 
MepHbix ajiKaHOB. 

npH iKaiajiH3e HOpMajibHbix y,HAexaHa, AOAexaHa, TpHAexaHa, 
TeTpaAexaHa, neHTaAeKaHa h rexcaAexana b np HcyTCTBH h 0,5 % Pt 
h 0,5% Pd, HaHeceHHbix Ha oxncb ajiiOMHHHH h Ha ryM6pHH, nponc- 
xoaht npeBpameHHH, BeAymne x cymecTBeHHOMy ynymummo mo- 

TOpHbIX CBOHCTB 06pa3yi0mHXCH npOAyXTOB H30MepH3aii,HH H Ha- 
cthhhoh apoMaTH3auHH; 3T0 yAynmeHne Bbipa^aeTCH rjiaBHbiM 06- 
pa30M B yBeJIHHeHHH T e I1JI OTBO p H O H CnOC06HOCTH OT 80 AO 
300 kkua/ kb h b cmhxeHHH TeMnepaTypbi 3acTbiBaHHH Ha 16 — 48,5°. 

B HacTonmee BpeMH 3Ta pa6oxa HaMH npoAOjoxaeTCH c Apyrn- 
MH HOpM aAb'HbIMH BAXaHaMH. 
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nOJlYHEHHE AHHOHHbIX EOBEPXHOCTHO-AKTHBHblX 
BEHJECTB H3 HEOTH, HEOTHHbIX, BYPOyrOJIbHblX, 
CJIAHIJEBblX H TOPOHHblX flHCTHJIJIJITOB 

M. A. T e a m a h, A. H. JI a p h h 

(UHCTuryr ne&TU, AH CCCP, Mooted) 

34>4>eKTHBHOCTb mhotihx TexHOJiormecKHx nponeccoB ao6m'hh 
h©(J)th h noAroTOBKH ee « nepepaSoTKe, hbbjiotshhh weTajuioB H3 
pya, pacpKHauHH Mean, ao6hhh 4>oc(J)aTOB, H3rorOBjieHHH mok>iuhx, 
HMCTHmHX H iHHra6HpyiOmHX CpeACTB, nJiaCTH({)HKaTOpOB H CMaVH- 
BaTe^efi b crpoHTeJibCTBe — Bee sto 33BHCHt b oohobhom ot Kane- 
CTBa H aCCOpTHMeHTa nOBepXHOCTHO-aKTHBHbIX BemeCTB, KOTOpue 
mojkho nojiyvaTb npoMuiiiJieHHUiM nyreM. MaocoBoctb noTpefejie- 
hhh noBepxHOCTHO-aKTHBHHX BemecTB Tpe6yeT uinpoKOH h aocryn- 
hoh cupbeBoft 6a3bi ana hx nojiyMeHHH h npocTofi aemeBoft TexHO- 

JIODHH H3rOTOBJle.HHH. 

Hctohhhkom nojiyHeHHH noBepxHocTHO-aKTHBHbix BemecTB b 
caMOM uiHpoKOM aiHa>na30He cjieayeT cwraTb aKTHBHbre (nojiap- 
Hhie) HecpTH, HanpHMep n oaKHp m a KHHCKyio (Baxy, JleHHHHecpTb) , 
KpacHOKaMCKyio h a3JiaHcxyio (yiMienocHas cBHTa), HecjrorHbie npa- 
MoreiiHue h xa t a.'i hthh ecKH e ^HCTHJUiHTbi c AOCTaTOMHO bhcoxhm 
oojep>KaHHeM apoMaraxH (KepocwH, TOBapHHft ra3ofljib, jierxHH ra- 
3ofljib, KaTaaiiTiiaecxaH ip.iema) , a xaioKe flerrH h hx ahcthjijihth, 
noaynaeMbie npH TepMHxecxoft nepep.aCfcmee cnaHnea, tfypbix yraeft 
h Topcpa, coaepratamHe apoMaimecKHe yraeBoaopoaw, a Taxwe He- 
KOTOpbie eepHMCTbie coeAHHeHHH HHicmnecKoro CTpoenHa. 

CHHTe3HpOBaHbI, HCtVie/lOBaHbl H BHeapeHbl B npOMbrUJJieiLHCX'.Tb 
BemecTBa THna /IC-PAC (aerepreHT Cobctcxhh — pacpHimponan- 
Hue a.'iKib’iapiiJicy.Tb(|)OHarbi) . Ohh hbjihiotch no,Top acreop 1 1 m hm a 
noBepxHOCTHo-aKTHBHUMH BemecTBaiMH aHHOHHoro THna, ofijiaaaro- 
IH.HMH MOlOmHMH, CMaHHBatOIUHMH H iHHrHf>HpyK>IUHMH CBOflCTBaMH. 
3 th cBoftcTBa onpeaeJiH iotch opraimaecKOH nacTbro, 3aBHcamefi ot 
cocTaBa HcxoaHoro cbipbH h Memaa ero nepepa6oTKH, a Tax>xe ot 
xaraoHa cojiefl, nojiynaeMbix H3 cyjib(jx>KiHCJiOT. 

Texiro.xorHH nojiyneHHH >noB ep xhoctho- a kt hbh h x BemecT3 H3 
apOM3THKH HeCpTHHbIX H flpyrHX aHCTHJIJIHTOB 3aKJTK3HaeTCH B cyjlb- 
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<J)HpoBaHHH rocxoAHoro npo^yKTa cep , hum awnnnpimoM, cepnofi khc- 
jiotoh, b 3KCTpaKii,HH, npoMbiBKe, HeHTpajiH3au,HH h noAyneHHH ro- 
TOBoro npo^yKTa b BHAe cnpona, nacTbi hah nopounca. PaapaSoxa- 
Hbi a B a MeTo^a cyjib4>HpoBaHHH apoMaxHKH H3 ahcthaahtob: cyjib- 
(J)HpoBaHHe -Ha cMecb cyAb(j>OKHCAOT h cyjib^HpoBa'HiHe, AH^epeH- 
UHpoBaHHoe Ha cyAMjx>KHCAOTbi, pacTB'OpHM bie b yrjieBOAopo^HOH 
cpe^e (iKOHTaKT) h Hep acTBOp h m bi e (khcabih ryApon). Cynb(|)Hpo- 
BaHHe no nepBOMy onocoSy 3H aHHTeji bHo noBbimaeT BbixoAH JXC- 
PAC (HanpHMep, H3 ra30HJin KaxajiHTHHecKoro RpeKHHra, coAep- 

>Kam,ero ao 40% apoMaTHnecKHX y rvi eBO Aop oao b , 35% aKTHBHoro 

BeiuecxBa Ha ncxoAHoe cbipbe) . 

CyAb(|)HpOBaHHe cepHHCTbix ahcthaahtob, noMHMo yAajieHHH 
apoMaxHHecKHX yrjieBOAOpoAOB, nosBOAneT nojiynaTb BbicoKOOHH- 
IH,eHHbIH OT cepbl AHCTHJIJIHT, HCHblTaHHH KOTOpOrO nOKaaaAH, HTO OH 
Mox^eT HaHTH npHMeHeHHe b KanecxBe MOTopHoro TonAHB-a h aah 
XHMHH ecKofi nepepa6oTKH Ha noBepxHocTHO-aiKTHBHbie BemecTBa 
(cyJIbcj}OHOA, HCHpHbie H OKCHKHCAOTbl) . 

Bbuo nptHMeHeHO 3KcrpaKH,HOHHoe H3BJieneHHe noBepXHOCTHO- 
aKTHBHblX BemeCTB H3 CyAb(j)HpOBaHHOH HOAHpHOH (aKTHBHOH) 
He(J)TH, H3onponHAOBbHM cinHpTOM, H3 Koroporo iB AHA bH eft m 6M ny- 
TeM pa(f)HHaiXHH noJiynaJiH OAeo^HAbHbiH (MacAopacTBopHMbift) 
npoAyKT TCH, ofiAaAaiomHH bhcokoh aKTHBHocTbio Ha rpa-HHue 
c boaoh h hbahioiahhch xopouiHM 3MyAbraTopoM aah noAyneHHH 

CMa30K. 

Tax KaiK COAH BblOOKOMOAeKyAHpHbIX «HecJ)THHbIX cyAb({)0KH- 
caot — no b e p xh oc t ho - aKTH b h bi e Bem,ecTBa aHHOHHoro xnna, eno- 
CoSHbie p aCTBOpHTbCH B yrAeBOAOpOAHHX epeAaX H H3MeHHTb HX 
CBOHCTBa, to nonyneHHe OAeocJmnbHbix naBepxHOCTHO-aKTHBHbix 
BemecTB 6biAo ocymecTBAeHo xaioKe h cAeAyioiUHM nyreM: pa3AHH- 
Hbie AHCTHAAHTHbie Macna, noAynaeMbie H3 He4>xH -nocAe cepHOKHc- 
AOTHOft OHHCTKH, SKCTp aTHpOBaAH p BCTB 0pHT€A H’M H C HOCAeAyiOmeft 
o6pa6oTKOH 3KcrpaKT0B HeHTpaAH3yiomHMH ocHOBaHHHMH; noAy^ 
neHHbie cyAbipoHaTbi bhacahah h OHHmaAH. 

B KanecTBe HCTOHHHKa noAyneHHH OAeo<J)HAbHbix cyAb^OHaTOB 
6hah hcca eAOB a h bi h paaAHHHbie AHCTHAAHTbi Aerren, noAyHaio- 
1AHXCH b npoMbmiAeHHbix nponeccax TepMnqecKoft nepepa6oxKH 
yrAH, cAaHua h xop(J)a. 
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CHHTE3 3TAJ10HHLIX yrJIEBOflOPOflOB 
flJIfl HCCJIEflOBAHHH JIlirPOHHO-KEPOCHHOBbIX 
OPAKUHfl, l,2-3H3AMEmEHHbIE U,HKJIOIIEHTAHbI 

A. A. He»iiBOB, A. ®. II a a t 3 


(MocKoecKuti gocydapcTeeiiHbiu ynueepcurer um. M. B. JIoMonocoea) 


HccjiejioBaHHe h ha h b« Ay an b h o to cocTaBa 6eH3HHOB paAa OTe- 
MecxBeHHbix iieijn'eH noKasano, 'no b iiocji e;umx ooAep>KaTCH uhk- 
jioneHTaHOBbie yrneBOAopoAbi c oahhm, AByMH h TpeMa 33MecTHTe- 
JIHMH. KoJIHMeCTBO CHHTe3HpOB3HHbIX AO HaCTOHmerO BpeM6HH 
1, 2-AH3aMemeHHbix uHKJioneHTaHOBHX yrjieBOAopoAOB HeBeJiHKo: 
3T0 U.HC- H TpaHC-H30MepbI 1, 2-AHMeTHJl-, 1 -MeTHJI-2-3THJI-, 1, 2- 
AH3THA-, l-MeTHJl-2-H. npOIWJI-, l-MeTHJI-2-H. 6yTHJI- H 1, 2-A«(J)e' 
HHjiu,HKjioneHTaHa. 

HaMH CHHTe3HpOBaHbI 1-3THA-2-H. JipOIlHA-, 1-3THJI-2-H. 6yTHA- 
h 1, 2-ah-h. 6yTHJiu,HKJioneHTaHbi, KOTopbie 6 hah pa3AeJieHbi Ha uhc- 
h TpaHc-H30Mepbi. KpoMe Toro, SbuiH nonyaeHH l-MeTHA-2-(J)eHHJi- 
H 1-3THJI-2- 4>OHHJIII,HKAOneHTaHbI, BblAeJieHHbie TOJlbKO B BHAe 
TpaHC-H30Mep0B. 

C ueAbio noJiyaeHHH KOHeaHbix ymeBOAopoAOB bhcokoh CTenenH 
HHCTOTbl, KOTOpbie M 01 VI II 6bl CJIV/KHTb 3TaAOH3MH IipH HCCJICAOBa- 

hhh He<J)TeH, cxeMa CHHTe3a 6ujia Ha6paHa TaKofl, hto6h hckjiio- 
HHTb B03M0>KH0CTb IKWiyweHHH B KOH&HHOS CT3AHH H30Mep0B C 
hhhm noJiojKeHHeM 3aM6CTHTejieft, a WMeHHo: 
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rae R = C 2 H 6 R'= CHCH 3 R" = h.C 3 H 7) h. C 4 H 9i C 6 H 6 
R = h.C 3 H 7 fl'=CHCH 2 CH 3 
R = h.C 4 H 9 fl'= CHCH 2 CH 2 CH 3 = h.C 4 H 9 
R = C 6 H 6 /T=CH 3 
R = CH 3 R"= C 6 H 6 


C TOH *e ue^bio npOBOflHJiaCb TlUaT€JlbHafl OHHCTK3 Ha Bcex 
CTa^HHX. 

ycTaHOBjieHO, hto npn AerHApaTauHH 1 -ajiKHJmHKJioneHTaHO- 
jiob - 1 (II) HacbimeHHUM pacTBopoM maBejieBoft KHCJioTbi o6pa3y- 
iotch He TOJibKO HenpeflejibHbie yivieBOflopoAH c abohhoh cBH3bio b 
HHKJie (HI), KaK 3T0 oSbIHHO npHHHMaJIOCb, HO H yivieBOAOpoAbi c 
CeMHUHKJIHHeCKOH ABOHHOfi CBH3bK) (IV) B COOTHOHIOHHH HpHMepHO 
7:1. HccjieAOBaHHe cneKxpoB KOM(5HHauHOHHoro pacceaHHH iioa- 
TBepAHJio hx crpyKTypy. ConocTaBJieHHe KOHCTaHT l-ajiKHJiuHKJio- 
neHTeHOB-1 (III) h aAKHjiHAeHUHKjioneHTaHOB (IV) noKa3biBaeT. 
hto pa3HOCTb TeMnepaxyp khhghhh c yBejinneHHeM aahhh 6okoboh 
uenH pe3KO yMeHbuiaeTCH. 

HpH 0 KHCA 6 HHH 1 -ajIKHJIAHKJIOneHTeHOB- 1 (III) HaAMypaBbH- 
HOH KHCJIOTOH B OA’Hy CTa^HK) 6bIJIH nOAyHeHbl 2-aJIKHJIUHKJIOneri- 
TaHOHbi-1 (V) c buxoaom 66 — 67% ot TeoperaHecKoro. B Apyrnx 
ycJiOBHHx o6pa6oTKH npo^yKTOB oKHCjieHHH 6bijiH nojiyqeHbi moho- 
4 )op:MHaTbi l-a^KHJii;HKJioneHTaHAHOJiOB-l, 2 c bbixoaom 46 — 62% 
or t eop gthhocko ro, Koxopbie npH rHApoAH3e asiot l-ajiKHJi f UHKJio- 
neHTaHOTOJibi-1, 2 c bhxoaom 90 — 98% ot TeopeTHHecKoro. 

Bbijih no^yneHbi raioKe 2-ajiKHjm.HKJioneHTaHOHbi-l (V) aotha- 
paiaunefi 1 -ajiKHJiuHKAoncHTaHAHOAOB- 1 , 2 c bmxoaom 76 — 83% h 
npn OTiuenJieHHH MypaBbHHOH khcjioth ot m o ho (J) o p m h bto b tjihko- 
jien b khcjioh cpe^e c bhxoa om 71—82% ot TeopeTHHecKoro. 

npH OKHCJieHHH 1 -aJIKHJIUHKJIOneHTeHOB- 1 HapHAy C 2-aJIKHJI- 
UHKJioneHTaHOHaMH-1 o6pa3yeTCH TaiOKe 4 — 5% HenpeAOAbHbix 
aji kh ji uhkaoii 6 HTa,HO hob ; KpoMe Toro, npoHcxoAHT pacmenAeHHe 
UHKJia c o6pa30saHHeM KeTOKHCAOT (2,5—14,2% ot TeopexHHe- 
CKoro), npHneM c yBejiHHeHHefM aahhh 6okoboh uerm I-bakha- 
AHKAoneHTeHa-1 bhxoa kctokhoiot noBbiuiaeTCH. 

HpH 0KHCA6HHH 1 -(j)eHHJIAHKJI0n6HTGHa- 1 B 60 Jiee >K6CTKHX yc- 

aqbhhx bhxoa cooTiBeTCTBeH H oro KexoHa yMeHbiiiaeTCfl AO 37%, a 
bhxoa KeTOKHCAOTbi B03pacTaeT ao 30% TeopeTHHecKoro. 

H3 2-aAKHA- H 2-4)eHHAUHKAOneHTaHOHOB-l H aAKHAMarHHH- 
raAoreHHAOB 6 hjih nojiyneHbi 1, 2 -ahBakha- h l-ajiKHJi-2-cJ)eHHA- 
UHKjioneHTaHOAbi-1 (VI) c BbixoAOM 50 — 72% (oMecb uhc- h 
T paHc-H3OMep0B) . ZterHApaTauHeft sthx ciihptob 6hah nojiyneHbi 
HenpeAeAbHbie yrAeBOAopoAbi (VII) (cMecb usoMGpOB c paajiHHHbiM 

IIOAO>KOHHeM ABOHHOH CBH3H) . 

J00 
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r H^pHpoBaHHeM ABy3aMemeHHUX i^HKJioneHTeHOB Ha xojiOAy b 

npHcyTCTBHH Pt-yivifl h Pd-qepHH 6bum nojiy^eHH 1, 2- AnajiKHJi- 
UHKjioneHTaHbi h l-ajiKHJi-2-4)eHHJmH>K^oneHTaHH (VIII). IlepBbie 
pa 3 AejieHbi »a hhc- h xpaHc-H30Mepbi nyTeM neperoHKH b BaxyyMe 
Ha KOJIOHKe 3(j)(f)6KTHBHOCTbK) 80 TeOpeTHHOCKHX xapejioK. Uhc- h 
T paHC-H3OM0pbI o6pa30BajIHCb B COOTHOUieHHH npHMepHO 1 : 5. 
l-ajiKHJi-2-4)eHHJmHKJioneHTaHbi nojiyqeHU xojibKO b BHAe TpaHC- 
H30Mepa. 

KoH^HrypauHH nojiyneHHbiM H30MepaM npHnHcaHa corJiacHO 
npaBHJiy Ayaepca — Ckhtb. 

Ha OCHOBaHHH H3yH6HHH KOHCTaHT IIOJiy^eHHblX yrJieBOAOpOAOB 
cjie^yeT, hxo pa3HocxH xeMfiepaxyp khiighhh, ruioxHOcxen h noKa3a- 
TeJieft npeJioMJieHHH uhc- h xpaHC-H30MepoB c yBeJiHHCHHeM MOJie- 
KyjinpHoro &eca yMeHbinaiOTCH. 

FI p aBH JIbHOCTb BhlSpaHHOH CXeMbI CHHXe3a H MeTOAOB OMHCTKH 
n oATBep a a excn cxeneHbio hhctoxh nojiyneHHbix npenapaxoB, paB- 
hoh, HanpHMep, /yia 1, 2-am-h. SyTHJiiiHKJioneHTaHa 99,75%. 
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MHKP09JIEMEHTM HEOTEft A3EPEAKfl3KAHA 

fl. H. 3 yji b (j) y r a p .i m 

(A3ep6audoteaHCKuu locydapcreeHHbiu ynueepcurer um. C. M. Hupoea, Eany) 

CyiuHocrb npouecca HaxojuieHHH b He<J)TH xHMHqecxnx ajieMeH- 
tob, noJiyqHsuiHx Ha3B3HHe «MHKpo3JieMeHTOB» (h o6pa3yiomHx 
He({)TflHyK) 30Jiy), a raxace (jiopMa cbh3h hx c opraHHnecxHMH kom- 
noHeHTaMH Hecj)TH noJiHocTbK) ein,e He BbiacHenbi. 

FIo3HaHHe npHpOAbi coennHeHHH, b BHa'e KOTopux MiixpoyjieMCH- 
Tbl HaxO.ZI.HTCH B HCCpTHX, H npeA. r IO>KeHHC »ayHHO O'SoCHOBaHHOH TH- 
noTe3bi hx npoHcxoac,zreHHH HMeiOT BajKHoe 3HaqeHHe h MoryT b 
flajibHeftiueM ocBeraTb HeKOTopbie Bonpocbi reHe3Hca Hec|>TH. 

nepeHHCJieHHbie Bbime cooSpaaceHHH no6yjxnjiH Hac 6ojiee ae- 
CHTH JieT .'SailHMaTbCH HCCJieflOBaHHeM MHKpO 3JICMeHTOB He^JTefi 
A3ep6aHzpxaHa, B3HTbix H3 pa3JiHHHbix CTpaTHrpa(J)HqeoKHx cbht 
H TOpH30HTOB npOHVKTHBHOH TOJ1UI.H. 

Pe3yjibTaTbi HauiHx ncca e,zioB a h h ft noxa3ajiH, hto b hccJjthx 
A 3ep6afiA*aHa coAepacaTca npencTaBinenH homtii Bcex rpynn ne- 
pHOAHvecKoft cHCTeMbi sjieMeHTOB ,ZL H. MeHflejieeBa: iioctohhho 
npHcyrcTByiOT Na, Cu, Ag, Mg, Ca, Sr, Ba, Zn, Al, Ti, Pb, V, Cr, 
Mn, Fe, Co, Ni; HanOojiee qacTO BCTpevaiOTiCH K, Sn, Mo; BCTpena- 
(otch peace Li, Be, Cd, Ga. 

He(J)TH AaepSaftflxcaHa SeAHbi yK33aHHbiMH a/ieMeHTaMH — hx 
cy.MMapHoe co^epacaHHe cocTaBJineT He (xwiee 80 — 85% HecjjTHHoft 
3oabi. B to ace speMH b HexoTopwx jjpyrax Hec})THx, HanpHMep b 
naJieo30HCKHX netpTHx ypajio-noBOjracbH, tojibko cyMMa V 2 0 5 , 
NiO h CuO cocTaBJiHeT 6ojiee 50% 30 Jibi. 

Pe3yabTaTbi hocji e/iosa h h h paajiHHHbix Hei})Teft no3BOJiHK>T 
npHHTH K BblBO^y, HTO OCHOBHaH M30Ca 3JieM6HT0B, COCTaBJIHK3HJ,HX 

HetJyrHHyio 3oay, h b nepByio oqepeflb Bana^HH, mixeab, xobaabT, 
Me^b, MapraHeu, xaic ace icax h HeKOTopbie ,ipynie reiepoaTOMbi 
He(J)TH (HanpHMep, aaor, cepa) ,eBH3aHa c opraHHqecxHMH xoMno- 
HeHT3MH Hecj)TH. 

Ha cBH3b MHKpoajieMeHTOB HecjjTH c ee opraHHHecxHMH xoM-no- 
HeHxaMH yKa3b!BaeT Taxace Ha6jix>aaeMbift onpe^ejieHHbiii nopaaox 
b hx co/tepacaHHH. Tax, b na^eoaoftcxHx HecjjTax ypajio-rioBOJiacbH 
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B 3 H 3 AHH 60 JlbUie, H 6 M HHKeA'H, a B TpeTHHHblX H 0 (j)THX AsepfiaHA' 
%aHa HaoSopoT, HHKeAb np eo 6 a a a a t'x hha BaHaAneM. 

DpeACTaBJiaeT 6 oAbuioft HHTepec tot Kj>aKT, hto MHKposAeMeH- 
Tbl BXOJlflmHe B COCTaB He<f>THHOft 30JIbI, o 6 jiaAaK)T SoJlbUIHM K03tp- 
<brai«eHTOM o 6 orameHHH, m m ccwepwamnecH b seMHOH nope 
(KJiapKH) Tax, coAep*a«He ea'HaAHH b 30Ae hc^th MoaceT npeBbi- 
uia T b P ero KJiapx b 2000 pas, HHKeAH — b 1000 pas, Mean — b 50 
pas KoSaJibTa - b 30 pas h t. a. npawa, AOBOabho sHaxHie^bHbie 

K03(b*HUHeHTbI oSorameHHH MHKpOSAeMeHTOB Ha 6 jIK)iI,aK)TCH H B 
30 jre xaMeHHbix yrAefi. Oah3ko, HecMOTpa Ha to, hto b ofiorame- 
HHH y ivi eft MHKpoaJieMeHTaMH MoryT yqacTBOBaTb h HHtpHAbTpa- 
UHOHHbie npoueccbi, Kos^HuneHTbi oOorameHiia yraen HHKoma 
He nocTHraioT TaKHX (xuibiiiHX 3HaqeHHft, xax b HecpTiix. 

npH H 3 yqeiiHH cpopMbi COeflHHeHHft MHKpoaJieweHTOB HecpTeii 
nrpaeT SoAbiuyio poAb BbiHCHeHHe cJieayiomero Bonpoca: b BHAe 
kbkhx MeiajuioopraHHHecKHx coeAHHeHHft coAepHOTca MHKposAe- 
M€HTbI B Hed)TH? 

IIocTOBepHO h3boctho, 4T0 b HeipTHx coAepwaTCH MeTaAAO-nop- 
4>HpHHOBbie KOMIUieKCH, B qaCTHOCTH, B 3H 3 AHCBO -nop(j)Hp HHOBbte H 
jxe a e 3 o - nop cb h p h h ob w e KOMriAeKCbi. 

MweiomHecH AaHHbie yKa3biBaioT na to, mto ksk HHKejieBO-nop* 
djHPHHOBbie KOMIIAeKCbl, TaK H nop^HpHHOBbie KOMriAeKCbi BaHSAHH 
CBHSaHbl C 6HOXPOM3MH HCXQAHHX OpWlHHSMOB. 3tH KOMIIAeKCbl 
o 6 pa 30 BaAHCb b HecbTeMaTepHHCKoft nopoAe b pe3yAbTaTe 3aMeme- 
HHH MarHHH (h >KeAe 3 a) b HApax 6 hoxpomob BaHaAneM h HHKeAeM. 
Br>3MO>KirocTb Taxoro saMeipeHHH AOKa3ana sKcncpiiMeiiTaJibHO. 

BanaAHft h HHKeAb, saMemaBmne Maraaft (h *«^3o) , Haxo- 
AHAHCb b MOPCKOM HAe, KOTopbift, K3K yKasbiBaeT A. n. bHHorpa- 
AOB oSorameH sthmh 3AeMeHTaMH 3a cqeT AeTpHTOB opraHH3MOB. 
TaKHM 06pa3OM, BaHaAHft, HHKeAb, aceAe3o (h, bosmowho, ApyrHe 

SAeMeHTbl) B BHAe nop4)HpHHOBbIX KOMHAeKOOB HOHBHAHCb eiH,e B 
HecbTeMaTepHHCKoft nopoAe b momcht oOpasoBamiH Hect>™. Cacao- 
BaTeAbHO, BaHaAHft, HHKeAb h >KeAe30, o6pa3yiom,He mctha a o-nop • 
(hHPHHOBbie KOMIIAeKCbl, a TaKJKe C3MH nopcfcHpHHbl OTHOCHTCH k 
HCXOAH blM H e<J)TeM aTCp HHCKH M opraHH3M3M « B 3TOM CMHCAe HB- 
JIHIOTCH n e P B M H bIM H . 

06cyjKAaeMaa npoSjieMa pHcyenca naM b CAeAyiomeM BHAe. 
AeTPHT hcxoahhx Hec^TeMaTepHHOKHX opraHH3MOB oOoramaA Mop- 
CKOft HA COAep >K a IHH MHCH B 3THX OpraHH3MaX H BbinOAHHBIHHMH 
b hhx onpeAeAeHHyio 4>H3HOAorHqecKyio poAb BaHaAneM, HHKeAeM, 
>KeAe30M, Ko6aAbTOM, MapraHueM h ApyraMH 3 AeMeHTaMH. 

HcxoAHbie opraHH3Mbi, nocMepTHbie ocTaran KOTopbix oOpaso- 
jjaAH HecbTb, B pa 3 AHMHbIX reOAOTHHeCKHX npOBHHHHHX MOTAH ObITb 
He HAeHTHHHblMH. OaHH H Te JKe BHAbI OpraHHBMOB, OHCBHAHO, CO- 
AePJKaA'H pa 3 AHHHbie KOAHHeCTBa OAHOrO H Toro >KC 3AeMeHT3. neT 
COMHeHHH, HTO HapHAy C APyrHMH (JiaKTOpaMH pa3AHHHe B KOAHHe- 
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cTBeHHOM aneMeirrapHOM coctaae opraimsMOB nrpajio BawHvio 
PCWIb B HeOJHHaKOBOH CTeneHH oCorameHHH MOPCKHX HJIOB MHKDO- 
9^eMeHTaMH..Pa3^OTH0e ace oforameHHe mob m HicposaeMBHTaMH 
BepOHTHO,^ OK33aAOCb npH^ITHOfi TOPO, HTO MHHepajIbHbie KOMIIOHeH- 
Thi necpTeH pa3jiHVHUx reoaorHHecKHx iipobhhuhh oTJiHqaioTCH nnvr 
ot apyra. 

B cBere yicaaaHHbix Bbirne AonymeHHfi HeomraaKOBoe coaepaca- 
HHe oahhx h Tex ace MHKpoajieMeHTOB b pa3JiHTHbix Hed)THX (pa3- 
Jimimx peraoHOB h BoapacroB), bhawmo, moxcho oStacHHTb pas- 
AHHHBM'H HCXOAHUX He4)TeMaTepHHCKHX OpraHH3MOB. 
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OOPMAJIbflErHflHbm CIIOCOE PA3AEJIEHHH 

OCHOBHbIX KOMOOHEHTOB CbIPOrO AHTPAI 1 ,EHA 
H HEKOTOPblE UYTll HCn0JIb30BAHHfl KAPBA30JIA 

JL II. Kyiies, B. II. JIonatiBCKiS 

(Tomckuu nojiurexHunecKuti uHCTUTyr) 

Hcnojib3oeaHHe KapSaaojia KaK npoMbHUJiCHHoro cbipba Bee eme 
ocTaercH coBepuieHHO HenocraTOHHHM h .najieKO He cooTBercTByeT 
ero noTeHUHajibHbiM pecypcaM. 

Hapnay c noHcxaMH hobwx nyieft npHMeHeHHH Kap6a30Jia no- 
npe>KHeMy He yTpamnH CBoeii aKTya.ibHOCTH h Bonpocbi, cbh33h- 
Hbie C pa3pa60TK0H 3({)(})eKTHBHbIX H SKOHOMHHeCKH BbirOUHblX 
cnoco6oB BHiiejieHHH hhctux KOMnoHeHTOB H3 cbiporo aHTpauena. 
H3 MHornx cnoco6oB pas^ejieiuiH Kap6a30Jia h aHTpaueHa nan6o- 
jiee peHTa6e.TbHbiM cHHTaercH nHpHflHHOBbiH cnoco6. Od-na^an 6ec- 

CnopHkMH AOCTOHHCTB3MH, 3TOT CHOCOS He JIHLHeH, OAH3KO, pSWa 
CymeCTBCHHUX HeAOCTaTKOB (BUCOK3H TOKCHHHOCTb nHpHflHHOBbIX 
OOHOB3HHH, 3HaHHTe^bHbie noTepH hx npH pereHepauHH, aeifmuHT- 
HOCTb nHpHflHHOBbIX 0CH0B3HHH npH OpraHH33HHH KpynHOTOHHaJK- 
Horo npoH3BOflCTBa Kap6a30Jia h ,ap.). Ha XHMHHecKHx cnoco6os 
pa3/iejieHHH Kap6a30Jia h ainpauena HyiKHo OTMeTHTb (J)opMa;ib- 
flerHAHuft cnoco6, ocHOBaHHuft Ha B3aHMoaeficTBHH Kap6a30Jia h 
(J)opMajibflerHAa c o6pa30©aHHeM N-0KCHMeTHJiKap6a30Jia. 3 to 
npoH3BOAHoe Kap6a30Jia oneHb xoporno pacTBOpHMO b 6ojibuiHH- 
CTBe opraHHnecKHx pacTBOpHTejiefi, Jierxo OTfleJiaeTCH ot aHTpa- 
ueHa h npn KHnaaemin c boahumh pacTBopaMH meJionefi hjih npH 
o6pa6oTKe boahhum napoM Hauejio pa3JiaraeTCH Ha (JiopMajibAe- 
rHa h Kap6a30Ji. Pa3pa6oTKe 4>opMajib,nerH.HHoro cnoco6a nocBH- 
meHu HccJieAOBaHHH MHxa&iiH (1923 r.), B. B. MaKCopoBa 
(1929 r.), KDpa h Ona (1940 r.), OAHaKo b bhx OTcyTCTByrn mho- 
rne naHHbie, HeoOxoAHMbie flJiH ocymecTBJieHHH yKa3aHHoro cno- 
C06a B npOH3BO, T I l CTBeHHbIX yt'JIOBHHX. 

HaMH npoBe^eno ^erajibHoe H 3 yneHHe Bcex CTaflHH npouecca, 
BKJiioHaH pereHepapHio pearapyiomHX eemecTB h pacTBopHTejieft, 
HaftfleHbi onTHMajibHbie ycjioBHH o 6 pa 30 BaHHH N-OKCHMeTHJiKap- 
6a30^a h HcnbiTaHbi HexoTopbie HOBbie KaTaJiH3aTOpbi; xopomne 
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pe3yjibTaTbi nojiyveHbi c npHMeHeHHeM rauieHoft H 3 BecTH h ee cMe- 
cea c cyjibcjmoM mrpm, hto MoweT npeneraBJiHTb onpenejieHHbiH 
sKOHOMH'HeoKHH HHTepec. PereHepauiiH Kap 6 a 30 Jia aocTurajiacb ny- 
TeM pa3J10JKeHHH N-0KCHMCTHjlKap6a30Jia BOOTblMH paCTBOpaMH 
aMMnaKa npH KHriHHeHHH; nojiy^aioiijHH'Cfl npH stom ypOTponHH 
(98 %-hmh) Jierao OTuejmeTCH ot Kap6a30jia n mojkct 6 biTb hc- 
no;ib30BaH ujih pa3JiHUHbix TexHHvecKHx uejiefi. OnbiTbi eraBHJiHCb 
C HHCTbIM Kap6a30J10M, HCKyCCTB 6 HHbIMH CMeCHMH ero H CbIpbIM aH- 
TpaueHOM KeMepoBCKoro KOKcoxHMHuecKoro 3aBoaa (b nocjieuHeM 
CJiyuae ’CpeHampeH h Macjia npeuBapHTejibHo yuajifumcb apoMara- 
wecKHMH yrJiCBOflopoAaMH h «3MeHHoyroJibHbiMH cojibBemaMH) . 

no ashhum yKpynHeHHbix jia6opaTOpHbix onbuoB pacxon oc- 
HOBHoro cbipbH Ha 1 t o6oraui;eHHoro aHTpaueHa cocTaBJiaeT: me- 
jiohh (H3BecTH hjih euKoro HaTpa) 25—60 kz , c|DopMajib,nern.na 
(40%-Horo) 3,1 t, pacTBopHTejia (MeraHOJia) 4,6 t ; 95 — 97% 
(jiopMajibaerHiia yTHjiH3HpyeTca -b bhjts ypoTponHHa, a 95% MeTa- 
HOJia naxo/uiTCH b oSopOTe. no cpaBHeHHio c nupHuniiOBBiM tj)op- 
MajibH.erHjiHbiH cnocoS naeT 6ojiee bhcokhh bhxoh, aHTpaueHa h 
i<ap6a30Jia (85 — 90% h 90 — 95%) npH 6ojiee bmcokoh hhctotc 
sthx npouyKTOB (95— 97 % -Hbie) . 

Pa3pa6oTaHHbiH hobmh BapnaHT cp o p m a ji un e r hu h o r o cnocoSa 
HMeeT HecoMHeHHbie npeHMyiuecTBa ncpeu npyrHMH cnoco6aMH h 
MOJKeT IipeUCTaBJIHTb HHTepeC HJIH npOMblUIJieHHOCTH. 

B noHCKax hobhx nyreH npHMeHeHHH Kap6a30Jia HaMH npo- 
BeueHa paOoia no CHHTe3y HeKOTopbix ero npoH3BouHbix. H 3 hhx 
b nepByio onepeub uojihchh 6biTb OTMeueHbi BHHHjibHbie npoH3Bou- 
Hbie Kap6a30Jia (ujih nojiyueHHH HOHoo6MeHHbix cmoji h upyrnx 
BbICOKOMOJieKyjIHpHbIX BeiUeCTB) . yUHTblBaa, HTO HCXOHHblMH npo- 
UyKTaMH UJIH yKa3aHHbIX 'MOHOMepOB MOryT H'BJIHTbCH aueTHJlbHbie 
npoH3BOUHbie Kap6a30Jia, HaMH H3yneHbi ycjioBHH CHHTe 3 a N-aue- 
thji- h 3-aueTHJiKap6a30Jia. HaiiueHO, hto hhcthh N-auerajiKapOa- 

30JI e KOJIHUeCTBeHHblM BbIXOUOM HOJiyHaeTCH npn aUeTHJIHpOBaHHH 
Kap6a30Jia yxcycHbiM aHruHpunoM b npHcyrcTiBHH xjiopHCToro uhh- 
Ka HJIH '(J)OC(J)OpHOft KHCJIOTbl. Pa3pa6oTaHbI yeJlOBHH npHMOro CHH- 
Te3a 3-aueTHJiKap6a30Jia H3 Tex we hcxouhhx eemecTB. 3'HaHH- 
TejibHbiH HHTepec MoryT npeucTaBJiHTb Tax we ne3HH'4)eKUHOHHbie 
opeUCTBa H KHUieHHO'-KOHTaKTHbie HHCeiKTHJUHUbI Ha OICHOBe nOJiyneH- 
Hbix HaMH npOH3BOUHbIX N-0KCHMeTHJIKap6a30Jia H 3-aMHHO-2-Mep- 
KanTOKap6a30Jia. no npeuBapHTejibHbiM naHHbiM, ohh o6nauaiOT 
BbICOKOH TOKCHHHOCTbK) HJIH HeKOTOpbIX HaCeKOMbIX H CHJlbHblM 
a KTepn uhuh hm uencTBHeM. 
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KATAJIHTHHECKHE IIPEBPAIIi;EHHH 
1 , t -flBY3AMEmEHHbIX yrJIEBOflOPOJJOB 
IJHKJIOrEKCAHOBOrO Pfl^A 

C. H. X p o M o B, E. C. B a JI c h k o B a, H. A. C e h a o b a, 

B. A. Ka3aHCKHH 

(MocKoecKuu. zocydapcreeniibiu ynueepcureT um. M. I). JIoMonocoea ) 

Oahoh H 3 cocra&Hbix vacTeft He<})TH hbahiotch 1,1-anaJiKHJi- 
UHKJioreKcaHU. Tax, npn H3yneHHH xHMHnecKoro cociaBa 6eH3H- 
hob npa.Moii tohkh rJiaBHeftuiHX :MecTopo>KAeHHH CoBeTCKoro Coio- 
3 a 6 hao ycTaHOB.Teno npHcyTCTBHe bo Bcex H3yneHHbix 6eH3HHax 
1 , 1 - jHMeTHJmHKJioreKcaHa, 1,1,3-TpHMeTHAUHKAoreKcaHa h t. a- 
CHHTeTHAeCKH AOBOAbHO TpyAHO AOCTynHbl 1, l-ABy3a'MemeHHbie 
roMOAorn UHKJioreKcana, h hx KaTaAHTHHecKHe npeBpameHHH ot- 
HOCHT&JlbHO M3A0 H3yHeHbI, © TO >Ke BpeMfl HC CA £“ AO B 3 H H e KaT3AH- 
TmecKHx npeBpameHHH sthx yrAeBOAopoAOB npcACTaBAaeT on- 
peAeAeHHbifl HHTepec aah yrAyfineBHH Hauinx 3H3 hhh b o6AacTii 
KaT3AH3a H3(})TeHOBbIX y TA eB OA'OP OAO B . 

/to HacTonmero BpeMeHH HaHSonbiuHH HHTepec co CTOpOHbi 
pa^a HccAeAOBaTeAeft 6 ma npoHBAeH k Bonpocy noBeAeHHH 1,1- 
AHaAKHAHHKAoreKcaHOB b ycAOBHHx AerHAporeHH3aHHOHHoro Ka- 
T3AH3a. 

B H3yneHHH stoto Bonpoca onpeAeAeHHbin BKAaA BHecAH hc- 
cAeAOBaHHH KaK pyccKHx yneHbix (H. /t. 3eAHHCKHH, B. A. Ka3aH- 
ckhh), TaK H HHOCTpaHHbIX (JlHHCTeA, PyjKHHKa). 

HaMH npoBCACHbi hcca eAO b a h h h no KaTaAHTHnecKHM npeBpa- 

ipeHHHM B yCAOBHHX AerHAPOreHH3aU,HOHHOTO K3TaAH3a CAeAVK)U3HX 
l,l-ABy3aMemeHHbix yrAeBOAopoAOB pnAa UHKAoreKcaHa: 1 -MeTHA - 
1 -3THAu,HKAoreKca'Ha, 1 -'MeTHA- 1 -nponnAHHKAoreKcaHa, 1-MeTHA- 
1 -GyTHAUHKAoreKcaHa, 1 , 1 -AnaTHAHHKAoreKcana, 1 -stha- 1 -nponHA- 
UHKAoreKcaHa, 1 -MeTHA- 1 -iiHKAoneHTHAUHKAoreKcaHa, l,l'-AHMe- 
THAAHUHKAOreKCHAa H 1 -MeTHA- 1 -(JjeHHAIiHKAOreKCaHa. 

BblHBAeHbl HeKOTOpbie 3aKOHOMepHOCTH B nOBeAeHHH reM-ABy- 

3aMemeHHbix AHKAoreKcaHOBbix y r a e b o Aop oao b b ycAOBHHx AerHA- 
poreHH3aHHOHHoro KaTaAH3a. Bhao noKasano, hto HaAHHne neT- 
BepTHHHoro aTOMa b hhkac uccAeAyeMbix yrAeBOAopoAOB oSycAOB- 
AHeaeT H3BecTHyro ycTofinHBOCTb hx npn AerHAporeHH3au,HOHHOM 
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KaTa;iH 3 e. C poeroM HHcra yrAepoAHwx aTOMOB b aAKHAbHOM 
pa^HKaJie yBeAHHHBaeTca OTHOcHTeAbHaa ycToftvHBOCTb MOAexyAbi 
l,l-JtBy3aMemeHHbix UHKJioreKcaHOB k KaiajiHTHvecKHM npeBpa- 
IUeHHHM. 

Kaia^HTH^ecKaa AerHAporeHH 3 auHH reM-A©y3aMemeH'Hbix h,hk- 
jioreKcaHOB, ksk npaBHAO, He HAer ao KOHna: bo Bcex cJiynaax oc- 
TaioTCfl He H3MeHeHHbiMH ot 25 AO 50% HcxoAHoro yrjieBOAOpOAa. 
HCKAIOHeHHeM HBAfleTCH 1 , 1 '-AHMeTHAAHHHKAOreKCHA, KOTOpblH B 

ycAOBHHx onbiTa iiowth HaueAo nperepneA npeBpamenne c o 6 pa- 
30B3HHeM b K3HecTBe rAaBHoro npoAyKTa peaKUHH TOJiyojia. 3to 
noBeAeHHe 1 , 1 / -AHMeTHAAHAHKAoreKCHAa, ciwib otahhhoc ot no- 

BeAeHHH AP)THX H3V l iejIHbIX H3MH ABy3aMeiU,eHHbIX UHKJIOI'CKCa- 
HOB, oSyCJIOBAeHO, IlO-BHAHMOMy, OCOOeiUIOCTblO CTpoeHHH STOrO 
yr/ieBOAopoAa — HajiHHHeM AByx CMexHbix veTBepTHHHbix yrAe- 
poAHUx aTOMOB b AByx iuecTHHAeHHux UHKAax CHMMeTpHHHO no- 
cTpoeHHofl MOJieKyjibi yrjieBOAOpOAa. 

ycTaHOBJieHo, HTO l,l-ABy3aMemeHHbie UHKJioreKcaHbi npH hx 
npoBeAeHHH HaA n.iaTHHHpoBaHHbiM yrjieM npH 320° npeTepneBam 
AerHAporeHH33HHio c OAHOBpeMeHHbiM OTiuen.ieHiieM kbr ©OAopoAa, 

Tax h OAHoro H3 paAHKajioB, HaxoAamerocH npH neTBepTHHHOM 
aTOMe yrAepoAa UHKJia. ripn stom npeAnoHTHTejibHee OTmenjiaeT- 
ch tot paAHKa^i, KOTOpbiH HMeeT MeHbiuee hhcao yraepoAHbix aTo- 
mob. OcBodoxAaiomHecH npn KaTa JiH3e yrjieBOAopoAHbie paAHKa- 
jiu b iviaBHOH CBoen Macce rHApnpyiOTCH ao coo'TBercTByioiu.HX 
ajiKaHOB, ho oTHacTH ajiKHJiHpyioT apoMaTHHecKHe yr^eBOAopoAbi, 
o6pa3ya npH stom 0-AHaAKHA6eH3OAH h b MeHbuien eTeneHH- 
A(-AH3aMemeHHue 6eH30Jia. 

C naHOojibineH jierKocTbio npoTeKaeT MeriuinpoBaHne TOJiyoJia 
Ao kchaoaob. npH 6 jiaronpHHTHbix ycjioBHHx (A-HHHa yrjiepoAHofi 
uenH 3aMecTHTejiH, naxo-WACHHe 3aMecTHTeAeft © o-noAO>KeHHH) 
o6pa3yiomHecH npn KaTajiH3e moho- h AHa.TKHji 6 eH 3 o.Jibi npeTepne- 
BaroT npa KaTajiH 3 e Ae©HApouHKJiH 3 au,Hio, b pe 3 yjibTaTe qero 06 - 
pa3yiOTCH KOHAeHCHpoBaH'Hbie apoMaTHHecKHe yrjieBOAopoAbi 
(Ha$TaAHH H3 6yTHji6eH30Jia hah o-AH3THA6eH30Aa, a-MeTHAHa<})- 
T3AHH H3 O-3THAnp0iHHA6eH3OAa H (j)AyOpeH H 3 0-T0AHA6eH30Aa ) . 

HayneHu KaTaAHTHnecKHe npeBpameHHH 1,1-AHMeTHAu.HKAo- 
reKcana, 1 -mctha- 1 -3THAU.HKAoreKcaHa, 1 -mctha-1 -nponn au,hka o - 
reKcaHa, l-MeTHA-l-6yTHAUHKAoreKca'Ha h 1 -motha- 1 -cjjeHHAAHKAO- 
reKcaHa Ha aAioMocHAHKaTHOM KaTaAH33Tope npH 350—500°. Ka- 
TaAHTHHecKHe npeBpameHHH 1-MeTHA-l-aAUHAii.HKAoreKcaHOB Ha 
aAIOMOCHAHKaTHOM KaTaAH33T0pe JipH 500° npOTOKaiOT C o6pa30Ba- 
HHeM B OCHOBHOM apOMaTHHeCKHX H — B MeHbHieH Mepe — H3(J)TeH0- 
Bbix (rexca- h neHTaMeTHAeHOBbix) , a TaK>xe napa^HHOBbix yrAe- 
BOAopoAOB. H 3 apoMaTHHecKHx yrAeBOAopoAOB b npoAyKTax KaTa- 
AH3a HeH3MeHHO npHCyTCTByiOT: 6eH30A, TOAyOA, KCHAOAbI, H TpH- 
MeTHA6eH30AbI. 
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O6pa30B3HHe 6eH30Jia b KaiaAH3aTe CBHAeTeAbCTByeT o tom, 
qT0 npn npoBeAeHHH 1 -MeTHJi- 1 -ajiKHJiumyioreKcaHOB ma aAioMO- 
CHJIHKaTHblM KaT3AH3aTOpOM npOHCXOflHT OAHOBpeMCHHblS OTpbIB 
ABVX aJiKHJibHux rpynn ot Hei«epTHH«oro aTOMa yrjiepoja b hc- 
xoahom yrJieBOAopoAe, hto BHanajie npHBOAHT k noJiyTCHHio uhk- 
jioreKcaHa, a 3aTeM, b pe3yAbTaie AerHAporeHH3anHH .nocJiea* 
Hero> — K 6©H30Jiy. IlpH KaTajiH3e 1 -MeraA- 1 -aAKHAAHKAoreKcanoB 
Ha,i ajuoMocHJiHKaTOM, no-BHAHMOMy, Taicace npoTCKaeT oTmsnAG- 
HHe h OAHOH ajiKHJibHoft rpynnu, b pe3yjibTate Hero nepe3 nepBO- 
HanaJibHyK) ct 3 ahio o6pa30BaHHH m era a uhkao rexc a h a nojiynaeica 
TOJiyoJi, KOTopuft 3aTeM MGTHjmpy eTCH , AaBaa kchaoah h Tp«Me- 
THJl6eH30AbI. 

U,HKJioreKcaH h MeraAUHiuioreKcaH hoa bahhhhcm aAioMocHAH- 
KaTHoro KaTaAH3aTOpa, no-BHAHMOMy, npeiepneBaiOT H30MepH3a- 
UHK) UHKAa, HTO 'IipHBOAHT K o6pa30BaHHK) MeTHAUHKAOIieHTaHa H 
AHMeTHAUHKAoneHTaHOB, a nocAeAHHe b pe3yAbTaie raAporeHOAH- 
3a AaioT napa(J)HHOBbie yr aoboaop oam . 

B cAynae l-MeTHA-l-^eHHAUHKAoreKcana npouecc KaTaAnrane- 
ckhx npeBpameHHii HaA a a iom och ah xa th bi m KaTaAH3aTopoM npoie- 
xaeT c 6oAbuieft AerxocTbio, neM aah 1-MeraA-l-aAKHAUHKAoreJ-ca- 

hob. y*e npn 350° btot yrAeBOAopoA npn npoB€AeHHH HaA aAio- 
MOCHAHKaTHUM KaT3AH3aTopoM b 3HaHHTeAbHoft CBoeii Macce pac- 
naAaeTCH, o6pa3ya 6 gh30a h MerHAiiHKAoreiccaH khk ocHOBHHe 
npoAyKTH peaRUHH. B MeHbiueii CTeneHH HMeiOT MecTO BTopHraue 
npoueccbi — AerHAporeHH3auHH uHKAoreKcaHa b TOAyoA h H30Me- 
pH33U,HH B AHMeTHAUHKAOreKCaHH. B M3A0M KOAHHeCTBe IipH K3T3- 
AH3e o6pa3yiOTCH h napa(J)HHOBbie yrAeBOAopoAbi. 
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H3yHEHHE OJiyOPECIJHPyiOmHX COE,3(HHEHHH HEG>TH 
C IJEJIBK) HX HCII0JIb30BAHMfl 
B flEOEKTOCKOIIHH METAJIJIOB 

JI. ,5. MejiHKa^3e 

(If Her wry t xumuu um. If. r. Mejiunumexuiu AH rpyaCCP , T6xuiucu) 

Hcc/ie^OBaHHeM apoMaTHnecKHx yraeBo^opo^OB bhcokomojic- 
KyjinpHbix (J)paKu,HH Hecfrren ycTaHOBJieHO coijepjKaHne b hhx 
(JjjiyopecuHpyiomHx >KejiTO-3ejieHbiM n cHHe- 4 >HOJieTOBbiM iiBeTOM 
C0e^HH6HHH. 

Hcnojib3yn KOMiuieKcHHfi MeTO n pa3^ejieHHH (BaxyyMHyio 
cppaKUHOHHyio pa3roHKy, ceJieKTHBHoe pacTBOpeHHe, aAcop6unoH- 
HyK) XpOMaTOrpa<j)HK) H KpHCTa.JI.JIH3aiI ( HK)) , H3 BblCOKOMOJiexyJIHp- 
HOH apOMaTHKH He(|)TH MbI BbmeJIHJIH KpHCTajyiHqeCKHe H HCH£KHe 
KOMIlOHCHTbl, H3 KOTOpbIX O^HH (})JiyopecIJHpyK)T HHTeHCHBHO CHHe- 
(pHOJieTOBbiM, a ^pyrne — HtejiTo-3ejieHbiM n,BeTOM. 

H3 KpH'CTajIJIHqeCKHX KOMnOHeHTOB Bbl^HeJIGHbl CJieAyiOlUHe TpH 
yiyieBo^opo^a, KOTopbie no n h t e hc h bh o ct h (JwiyopecijeHUHH He ye- 
TynaiOT KpHcrajuinnecKOMy a30THOKHCJioMy ypanmiy. 

1) Bejioro UBera KpHCTajumnecKoe BewecTBo, cjuiyopecmipyio- 
mee rojiyobiM UBeTOM. MojiexyjiflpHbiH Bee 299, TeMnepaTypa nJiaB- 
JieHHH 235 . riHKpaT H 3 6eH30JibHoro pacTBopa xpaeHo-opaH)xeBbiH 
c TeMneparypoH njiaB/ieHHH 140°. SMnHpnqecxaH 4>opMyjia — 
C 23 H 20 . npH narpeBaHHH b xanHJuiHpe 40 300° H 3 MeHHeTcn. 

2) Bejioe xpHeTajL/iHqecKoe BeiuecTBo, (pJiyopeeii.HpyioLnee 
$HOJieTOBbLM iiBeTOM. MojiexyjiHpHbift Bee 316, TeMnepaTypa njiaB- 
jieHHH 199°. riHKpaT H3 6eH30JibHoro pacTBopa xpacHoro HBeTa c 
TeMnepaTypoH nJiaBjieHHn 134°. SMnnpHqecxafl (j>opMyjia — C 25 H 18 
ilpiH HarpeBaHun b xanHJijiHpe no 300° HBMeHHeTen. 

3) ^Kejiroe xpHCTajuiHqecxoe BemecTBO, cfviyopeeijHpyiomee 
HcejiTO-3eJieHbiM UBeTOM. MojiexyjinpHbiH Bee 459, TeMneparypa 
njiaBjieHHH 316 318°, nnxpaTOB He o 6 pa 3 yeT. SMnnpHqecxaH 
4>opMyjia — . C 3 6H 28 . 

CpaBHHTeJIbHO HH 3 K 3 H CTa 6 HJIbHOCTb 3THX COe^HHeHHH no 
OTHOUieHHio K HarpeBaHHio, OTJiHnaioiAaH hx ot hcthhho apoMaTH- 
necwHx nojiHUHKjinqecKHx yrJieBo^opo^oB, ,naeT ocHOBaHne npe^- 
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riojiaraTb, mo ohh coAep>xaT HapaAy c apoMaxHqecKHMH xoAbua- 
mh TepMH^ecKH HecTafiHAbHbie cxpyKTypHbie ajieMeHXbi. CinexxpaAb- 
Hoe HCCJieAOBaHHe othx BemecxB, npoBe^eHHoe X. H. MaMeAOBbiM, 
noKa3ajio, mo apoMaxH^ecKan nacTb KOJib^axoft cncxeMbi nepBbix 
AByx .coe^HHeHHft coAepxcHx cxpyxxypy xpH3eHa, a xpexbH — 6eH- 
3cxpH3eHa. IlpHpoAa Apyrnx cxpyxxypHbix ojieMeHTOB xoAbnaTon 
CHcxeMbi noxa He H3BecxHa. 

>Khakhc KOMHOHeHXbi Tax>xe hbjihioxch yrjieBOAOpoAaMH apo- 
MaxHHecKOH npHpo^bi h aHajidrHHHo yKa3aHHbiM xpncTaAAHHecxHM 
BemecxBaM HHxeHCHBHo (j^yopecunpyiox cHHe-<(J)HOJiexoBbiM h >xeA- 
To-3ejieHbiM UBexoM. 

HccJieAOBaHHeM (J)JiyopecuHpyK)iii,Hx xcejixo-3ejieHbiM ubctom 
apoMaxHnecKHX yrAeBOAopoAOB HecJ)XH ycxaHOBJieHa B03MOX<Hocxb 
Hcnojib30BaHHH hx b xanecTBe {J)JiyopecuHpyiomHX xoMnoneHTOB 
HcnbixaxejibHOH ^khaxocth aah ^jiyopecueHXHOH Ae4>exToexoriHH. 

HsyneHHe pacnpeAeAeHHH (J)jiyopecuHpyiomHX >xeATO-3eAeHbiM 
UBeXOM >KHAKHX y TJ1 6B O AO po A o B no y3KHM MaCJIHHbIM cjjpaKUHBM 
paBAHHHbix HecJ)xeH noKa3ajio, mo eoAep^xaHHe hx pacxex c yBe- 
AHHeHHeM MOJieKyjiHpHoro Beca cf)paxnHH. MaxcHMaAbHoe KOJime- 
cxbo hx coAepx^HxcH b Hec|)XHX Ha^xeHO-apoMaTHHecKOH inpnpoAbi, 
XapaKXepH3yK>IH,HXCH BbICOXOH apOMaTHHHOCTbK) MaCAHHbIX (J)paX- 
UHH. B CBH3H C 3THM nOJiyneHHaH H3 HOpHHCKOH He(j)TH BblCOKOMO- 

AexyAHpHan MacAHHan c^paxuHH (c MOAexyAnpHbiM BecoM 450) 
xaiOKe c{)AyopecuHpyex >xeATO-3eAeHbiM uBexoM, Tax xax coAep>XHT 
AO 40% yxasaHHbix coeAHHeHHH. 

3xo no3BOAHAo pexoMeHAOBaTb yKa3aHHyio c})paxuHK) HopmV 
ckoh ne^TH b xanecxBe cj)AyopecuHpyK)iuero xoMnoneHTa Hcnbrra- 
XeAbHOH JKHAKOCXH. 

HcnbixaHHH b 4)Ayopecu,eHTHOH Ae^exTOcxanHH na MauiHHo- 
cxponxeAbHbix 3aBOAax h b cooxBexcxByiomHx HHcxHryxax noAy- 
neHHOH B npOH3BOACXB€HHbIX yCAOBHHX (j)paXUHH, H33BaHHOH «Ho- 

pHAOM», n oat b ep a ha h atJxfjeKTHBHOCTb ee HcnoAb30BaHHH b xane- 
cxBe ^yopecunpyioiAero xoMnoneHTa HcnbiTaxeAbHon >khaxocth. 

«HopHA» o6AaAaeT 5xeAT0-3eAeH0H (^AyopeeueHuneH h vaob- 
AeTBOpneT OCTaAbHbIM Tpe6oBa'HHHM A04)0XTOCXOQlHH. 
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CHHTE3BI MOflEJIbHblX 

nOJIHIJHKJIEraECKHX yrJIEBOflOPOflOB HEOTM 
COCTABA Ci 6 -C 25 HA BA3E AIJETHJIEHOBblX TJIHKOJIEH 

P. M. JI a r h 3 3 e 

(Hhctuti/t xumuu um. II. r. MeMiKumeujiu AH rpyaCCP, T 6 ujiucu) 


Panee HaMH 6 hjio noKa3aHO, wo H3 AByx npoAyKTOB, ijOAyneH- 
hhx ajiKHjiHpoBaHHeM ^eH 30 Jia anaueTaTOM 2 - 6 yTHH-l, 4 -AHOAa 
b npHcyTCTBHH 6e3BOAHoro AICI3, yrjieBOAopoA c TeMnepaxypofi 
njiaB^ieHHH 102 — 103° HBjiaeTCH 2-'4>eHHJiHacJ)TajiHHOM, a xeTOH co- 
CTaBa C21H14O — p-aueTHJiTeTpajiHHOM. Ha ocHOBaHHn bthx <J)aK- 

TOB, nO^TBepa<aeffHHX HeCKOJIbKHMH 3BTOpaMH B pa3JIHAHbIX CXpa- 
Hax, npeAJiojKeHa cxeMa MexaHH 3 Ma peaKii,HH o 6 pa 30 BaHH« 2 -tj)e- 
HHAHa$XaAHHa, B COOXSeXCXBHiH C KOTOpOH nOCTyJIHpyeTCH B 03 HHK- 
HOBBHHe HeycToihniBoro npoMeacyxoBHoro coeAHHeHHH c xpofiHofi 
CBH3bK) B UHKJie: 



\/\/ 

ch 2 


+ 



CH, 


/ \ - 2 » 

\/\/ \— / 

CH, 


\_/ 

\/X/ \=- 


HeAaBHO HaM yAaAocb, oAHOBpeMeHHO c npocj). Xchkokom (Reed 
College, Portland 2, Oregon, USA), AOKa3aTb BHcxasaHHoe npeA- 
noAOJKeHHe, wo noAyveHHbift HaMH Bnepsue b 1952 r. npoAynx 
ajiKHjjHpoBaHHH 6eH30Aa AHapexaxoM TaTpaMeTHA6yTHHAHOAa c 
TeMn. nA. 83 — 84° HACHXHHeH c 5,5,10, 10-xexpaMexHJi-4B,5,9Bl0- 
TeTparHApoHHASHO (2,1-a) hha&hom (I), noAyveHHbiM xaioxe b 
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Topohtckom yHHBepCHTeTe Cmhttom h PaflTOM b 1954 r. ApyrHM 
nyTeM: 

C C 

\/ 

^\/\ /\ 


\/\/ 
c c 

B AajibHeftiueM aAXHAHpoBaHHeM AHaueraTaMH b aHanorHHHbix 
yeJioBHHX 6eH30Jia oxcHH3GnponHAOXCHHHXAorexcHAaueTHAeHa,. 

1 , 1 -3THHH^eH6HCUHKJIOneHTaHOJia H AH- (l-OKCH)-UHKJIOreKCHJI- 

aueTHAeHa 6 hah noAyneHbi itHXAHnecxHe yrjieBOAopoAU cooTBeT- 
CTB 6 HH 0 C 23 H 26 c TeMn. iiA. 176° (II), C 18 H 20 c TeMin. nA. 83 83,7 
(III) h C 20 H 24 c TeMn. nn. 188 — 189°(IV). 

Bee cHHTe3HpoBaHHbie TaxnM nyTeM yrneBOAopoAbi no xirMnne- 
cKOMy noBeACHHio cxoahm Me>KAy co6oh h oSnaAaioT Bnojrne xa- 
paKTepHbiMH h 'BecbMa noxo>KHMH Apyrna Apyra cjnexrpaMn norno- 
meHHH b yAbTpa<j)HoneTOBo0 'H MHcfjpaKpacHOH oS.iacTHX. ZlerHA- 

pHpoBaHHeM yrAeBOAopoAOB (I) h (II) naA Pd/c npn 300° b Te- 
neHHe 8—10 nacoB 6 bin nonyneH oahh h tot >xe ymeBOAopoA c 
TeMn. nn. 216—217°. OxHcneHHeM (I) h (II) xpoMOBbiM aHrHApn- 
aom b jieAHHofi yKcycHOH KHCAOTe BbiAeneH HAeHTHHHHH npoAyKT, 
KHCAopoACOAep*am,ee BemecTBo HeftTpaAbHoro xapaxTepa c TeMn. 
nA. 203—204°. 3th cpaxTbi noATBep>XAaK>T, hto b CTpyxTypHOM 
OTHouieHHH yrAeBOAopoAbi (I) h (II) hbaaiotch aHaAoraMH. 

PacnpocTpaHeHneM yKa3aHHbix peaxunfi Ha HexoTopue Apyrne 
y-aueTHAenoBue tahikoah h HcnoAb30BaHHeM HapHAy c 6eH3onoM 
TOAyOAa, KCHAOA3, 3THA6eH30Aa H KyMOAa 6bIAH CHHTe3HpOB3HbI 
AecHTb hobhx yrAeBOAopoAOB, XHMHnecxoe h cneKTpaAbHoe hc- 
CAeAOBaHHH KOTOpHX n03BOAHKJT IipiinnCaTb HM CTpOeHHe, aHaAO- 
rHHHoe yrAeBOAopoAaM (I). 

TaKHM o6pa30M, noxasana npHHUHnnaAbHan B03MO*HOCTb 
BKAKJH6HHH y-aueTHAeHOBhlX TAHKOAeH B BHAe HX yXCyCHOXHCAbIX 
3 <J)HpOB B op6HTy CHHT630B <J>pHAeAH — Kpa(j)TCa. 

3tHM nyTeM CHHTe3HpOBaHCX AOCHTb HOBbIX nOAHUHKAHHeCKHX 
yrAeBOAopoAOB cocTaBa Ci6 — C25, n p e act a b a h 10 m, 1 1 x nHTepec b xa- 
MeCTBe MOAGAbHbIX COeAHHeHHH COOTBeTCTByiOUiHX HecjjTHHbIX 

4>paxuHH h ixax noAynpoAyxTU cHHTe3a HexoTopbix aHaAoroB Baw- 
HHX fiHOAOPHHeCXH 3XTHBHHX BeUI,eCTB. 


8 HaK33 N? 1010 
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HEIIAPA<PHHI13AHHfl HEOTHHMX flHCTHJIJMTOB 
BOflHbIM PACTBOPOM KAPEAMHflA 

B. B. K ji h m e h o k 

(ytfniMCKuu h60thhou uHCTUTyr, VepuuKoecK, Barn. ACCP) 


Pa6oT3MH, npOBG^GHHbiMH B JiaOopaTOpHH (J)H3HHeCKOH XHMHH 
y<J)HMCKOrO HecjlTHHOrO HHCTHTyTa, IT0Ka3aHa BOBM 0>KH OCTb 3(h- 
<peKTHBHoft itenapa4>HHH3au«H ^hcthjijihtob boctovhhx napacbH- 
HHCTbix He<J)TeH BO^HbiM pacTBopoM KapOaMHaa 6e3 aoOaBKH xa- 
khx-jih 6 o opra'HHxecKHx noJiapHbix pacTBopHTejieii. 

Hs ^HaeJibHoii (ppaxuHn (210 — 350°) c TCMnepaTypoH 3acTbiBa- 
hhh 10 mojkho noaywrb 3HMHee 4H3ejibHoe TonjiHBo c TeMne- 
paxypOH 3aCTbIB3HHH 45 H BbIXOaOM 81 % h apxTHqecxos aH- 
Ton ‘ flHB0 c TeMnepaTypoH 3acTbmaHHH —60° h BbixoaoM 
77 /o . H 3 BTopofl MacjiaHOH (ppaxuHH ABT c TeMinepaTypoH 3acTbi- 
BaHHH +8° npu rjiyOoKofi _aenapacj>HHH3anHH MoxceT 6biTb noayqeH 
npoayxT c TeMnepaTypofl 3acTbiBaHHH — 38° c BbrxoaoM 74%; 
H3 Q T5 eTbefl MacjI5IH pH 4>paKu,HH ABT c TeMnepaTypofl 3acrHBaHHH 
+ 33 np« rjiyOoKofi aenapacj)HHH3aH,HH — npoayxT c TeMnepaTV- 
poft 3aCTbIBaHH3 — 18° C BbIXOaOM 82%. 

Jlenapa4)HHH3auHH hc^thhhx ^hcthjijibtob xapOaMHaoM oc- 
HOBawa Ha citoco 6 hocth ero oOpasoBbiBaTb c HopMajibHbiMH napa- 
(piiHOBbiMH yrjicBOAopo/iaMH KpHCTajuiHHecKne KOMruiexcHbie co- 
e/lHHeHHH yponapatpHHbi, xoTopbie MoryT 6biTb OTaeaeHbi ot ae- 
napacpHHaTa. 

B3aHMoaeftcTBHe napatpHHOB HecpTHHoro mcnvuima c boahhm 
pacTBopoM xa.p6aMHaa npu nepeMeuiHBaHHH npoTexaeT c xapax- 
TepHblM H Hay KUH O HH bl M nepHOaOM, BeaHHHIia KOTOporo 33BHCHT 
raaBHbiM o6pa30M ot coaepxcaHHH cmojihctmx BeiuecrB h npu 
ooabuieM coaepjKaHHH cmoji Mo>xeT aocraraTb HecxonbXHx qacoB. 

CMOJI HH/jyKUHOHHblH -XICpHO^ MO>KHO CHH3HTb IlpelK- 
THHCCKH ao HyjiH. TopM03Hiu.ee aeficTBHe cmoji oObhchhctch hx 
nOBepXHOCTHO-aKTHBHbIMH CBOflCTBaMH. 

ScpCpeKTHBHOe CHHJKeHHe HHayKUHOHHOTO nepuoaa MO/KCT 6bITb 
aocTHTHyTo TaKJKe BBeacHHeM «33TpaBKH» — neSojibiuoro XOJIH- 
uecTBa xoMnaexca ot npeabiaymero onbrra — h yBejraqeHHeM hh- 
TeHCHBHocTH nepeMeuiHBaHHH. 

B ycaoBHHx HenpepbiBHoro noTouHoro npouecca poab aaTpaBXH 
urpaeT paHee o6pa30BaBUiHftcH xoMnaexc, HeH36e>KHo nonaaaro- 
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iu,hh b pe3yjibTaie nepeMeuiHBaHHH b nocAeAyioui,He nopu,HH cupbH, 
h noaTOMy b npe^BapHTejibHoft OHHCTxe cupba ot cmoa Her H€o6- 

XOAHMOCTH. 

Jinn AocTHJKeHHH iyiyOoxoft Aenapa4>HHH3anHH hcoOxoahmo 
SoJibiiioe KOJiHvecTBo xapOaMHAa. noKaaano, hto xapfiaMHA Mower 
6bitb BBe,neH b peaxrop b bhac xoHueHTpHpoBaHHoft cyoneH3HH 
(nyjibnbi). Ilpn HHTeHCHBHOM nepeMeuiHBaHHH pacTBopeHHe xapfi- 
aMHA a Aawe b xoaoahoh nyjibne hact co CKopocTbio, ofiecneuHBa- 
romefi fiucTpoe KOMnAexcoofipa30BaHHe. HanpHMep, jipn 1500 060- 
poTax MemajiKH b MHHyTy h TeMnepaType 20° o6pa30BaHHe ah- 
:uvibiioro TonjiHBa c TeMneparypoft 3acTHBaHHH — 60° nponcxoAHT 
b TencHHe AByx MHHyT. rio3TOMy oraanaer neofixOAHMOCTb b fioAb- 
uihx peaxTppax, xoTopue hbahiotch o6a3aTeJibHbiMH npn ncnoAb- 
30B3HHH ropHHHX HaCbIIU,eHHbIX paCTBOpOB Kap6a.\lHAa. 

npoayKT, o6pa3yiom,HHCH npn BaaHMOAeftcTBHH He<{)THHofl 
(JipaKUHH c boahhm pacTBopoM Kap6aMHa;a, ripencTaBJiaeT cofiofi 
cJiowHyio MHKporereporewHyio cncTeMy, coctohiuvio H3 xpwcTan- 
ahxob KOMiuieKca, boahoto pacTBopa KapfiaMHAa h AenapatjiHHH- 
3HpoBaHHoft (JipaxuHH. OTAeAeHne Aenapa<})H«aTa ot xoMHAexca 
MOWeT fibITb AOCTHTHyTO AByMH nyTHMH: (f)HA bTpOB3HHeM nOA fiOAb- 
uihm AaBAewneM (npeccoBaHHeM Ha Bajibuax) h axcTpaxpHeft 
HenojiapHbiMH pacTBopHTeAHMH. ripeccoBaHHeM H3BAexaeTCH 90 — 
95% Aenapacj)HH3Ta. SxcTpaxHHefi AOCTHraeTCH nojiHoe H3BAeue- 
HHe AenapaijiHHaTa. 

PereHepauHH xapfiaMHAa AocruraercH pa3Ao>xeHHeM xomH- 
Aexca npn HarpeBaHHH. TeMnepaTypa pa3AoweHHH onpeAeAneTCH 
cooTHOiueHHeM BOAH h xapfiaMHAa. OHa He AOAWHa npeBbiiuaTb 
70—80°, Tax xax npn fioAee Bbicoxoft TeMnepaType ywe b 3aMeT- 
hoh CTeneHH hact thapoah3 xapfiaMHAa. FIpn oxAawAOHHH pacTBO- 
pa xap6aMHAa, OTAeAeHHoro ot napacjiHHOB, nojiynaeTCH xapfia- 
m hah an nyjibna, xoTopan MoweT 6biTb noBTOpHo Hcn0Ab3OBaHa a-tch 
KOMnA0KCOO6pa3OBaHHH. 

napac^HHbi, BbiAeAeHHbie H3 HecjiTHHbix ahcthaahtob b npouecce 
xapSaMHAHoft Aenapatj3HHH3auHH, Moiyr hbahthch btophm u,eAe- 
BbiM npoAyxTOM, ecAH ohh 6yAyT oHHmeHH ot cmoahcthx h apo- 
MaTHnecxHx coeAHHeHHH. Cmoah nonaAaiOT b napatjDHHbi b pe 3 yAb- 
TaTe aAcopOuHH Ha xpHCTajiJiax xoMnAexca, a apoMaTHnecxHe yrAe- 
BOAopoAbi — b pe3yAbTaTe 3axBaTa npn xoMnAexcoofipa30BaHHH 
apoMaTHHecKHX yrneBOAOpOAOB c ajihhhhmh fioxoBbiMH Hepa3BeT- 
BAeHHblMH U,enHMH. 

YAaneHne cmoa h apoMaTHHecxHX yrAeBOAOpOAOB nerxo aocth- 
raeTCH aAcop6u.H0HH0H ohhctxoh Ha tbxhx aAcopfieHTax, xax chah- 
xareAb hah cHHTeTHuecxHft aAioMocHAHxaT. 

ripn noAyneHHH 3HMHero AH3eAbHoro TonAHBa Aenapac{>HHH3a- 
UHeft BOCTOHHbIX napa(j)HHHCTbIX He^Tefi OAHOBpeMeHHO MOJKeT 6uTb 
BbIA6A6H0 AO 19% HHCTbIX napa^HHOB. 

8 * 
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nOJiyHEHHE HAOTEHOBBIX KHCJIOT 
METOflOM OKHCJIEHHfl IJMKJIOIIAPAfDMHOB 

II. T. UroHHH, M. r. M h t p o <|> a h o b, H. e c a t o b a, 

B. H. 3 a b h ,1 o b « 

(rpo3nencKUu ueipTSiHou nayHuo-uccjiedoeaTejibCKUu uncTuryr) 


FI p a KTHHeCKa fl B03MOJKHOCXb HOJiyqeH-HH Ha^reHOBblX KHCJIOT 
Me toaom OKHCJieHHH ecTecTBeHHbix UHKJionapac})HHOB ocBemeHa b 
vimepaxype Hejjocxaxorao. 3xo ofi^HCHHeTCH, no-BHAHMOMy, xeMii 
CneUH(J)HqeCKHMH XpyAHOCXHMH, c KOTOpbIMH HCCJieAOBaTeJIHM npH* 
xo^htch BCTpe^aTbCH npH pa3^ejieHHH nojiyneHHoro OKCH/iaxa. 

Ha nepHo&HHecKHx h HenpepbiBHo ^eficxByiomHx annapaxax 
npn xeMnepaxype ot 100 jx o 135° b npHcyxcxBHH MapraHueBbix co- 
Jieft KapOoHOBbix khcjiox 6bi;ia oKHCJieHa cj}paKU,HH 200 — 300°, 
oTOmeHHan ox apoMaTHqecKHx h napacJmHOBbix yivieBOAopo/ioB w 
HMeBiuan cBoflcTBa: xeMnepaiypa 3acxbiBaHHH —71°, noKa3aiejib 
jiynenpejioM^eHHH 1,4710, MOJieKyjmpHbiH Bee 204, cpe^Hee mhcjio 
KOJ ieu b MOJieKyjie 1,67, co,nep>KaHHe yrjiepo.ua b uHKjmqecKHx 
Hacj)xeHOBbix cxpyKxypax 58,5%, a b 6okobhx ajiH(})aTHqecKHx 
uenflx — 41,5%. 

OKHCJieHHe cbipbH c yKa 3 aHHbiMH cBOHCXBaMH noKa 3 ajio, hto 
COCTaB npo^yKTOB OKHCJieHHH HaxO^HXCH B 60 JI bill OH 3 a B HC H MOCX H 

ox xeMnepaxypbi npouecca. B qacxHocxH, ee noBbiuieHHe Bbi 3 biBaer 
pocT KOHixeHxpauHH b npoayKxax peaxuHH HepacxBopHMhix b ne- 
XpO^eHHOM B({)Hpe KHCJIOpOACO^epJKaiUHX COe^HHeHHH, CKOpOCXb 
o6pa30BaHHH Koxopbix npn sxhx ycJioBHHx inpoi^eeca pacxex 3Ha- 
qHxejibHo HHxeHCHBHee, qeM CKopocxb o6pa30BaHHH Ha^TeHOBbix 
khcjiox, qxo inoAXBepxcuaexcH cJiejiyiomHMH /jaBHbiMH: 
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TeMnepaTypa 
nponecca, °C 

100 
110 
117 . 
135 


OrHOiueHHe Buxo^a khcjiopoa- 
coAep*au;HX npOAyKTOB, He- 
paCTBOpHMWX b neTponefiHOM 
s$Hpe, k na$TeHOBbiM khcjio- 
TaM 

1,68 

1,24 

1,05 

0,65 
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BjiHHHHe Ha noKaaaTejiH npouecca BpeMeHH okhcjichhh Menee 
3HaHHTejibHo; oho CKa3bmaeTC3 6ojibuie Bcero Ha KOJinnecTBe noAy- 
HaiomHxcH npoayKTOB OKHCJieHHH, a He «a hx cooxHomeHHH. 

Flocjie o6pa6oTKH nepMaHraHaTOM pacTBopHMbix b neTpojiefi- 
HOM 3(J)Hpe KHCJIOT H nOCJieAyiOmeH OHHCTKH HX H6pC3 CBHHUOBbie 
cojih 6buiH nojiyneHbi khcjioth, cbohctb3 KOTopbix BecbMa 6jih3KH 
K eCTeCTBeHHUM HacjDTeHOBbIM KHC/I0T3M, COAep>KaiUHMCH B KepOCH- 
HOBOM AHCTHJIJIHTe AOCCOpCKOfi M 3 CJIHHOH He<J>TH. 




| HaHMeHOBaHHe khcjiot 

HaHMeHOBaHHe noKa3aTejietf 


CHHTeTHHCCKHe 

H3 KepOCHHOBOrO flHC- 
THJIJIHTa flOCCOpCKOfl 




He$TH 

yAe^bHbiH Bee, df 


1,013 

0,9972 

KHCJIOTHOe HHCJIO 


240 

260 

MhCXIO OMbIXieHHH 

. . 

20 


MojieKyji5ipHbiH Bee 

. . . 

216 

218 

IloKa3aTejib Jiy^enpejioM^eHHH, rtp 

• . . 

1,4768 

1,4829 

Ho^Hoe HHCJIO . 

. • . 

3,8 

2,6 


JXJIH BbIHCHeHHH npHHaAAeJKHOCTH BbWeJieHHUX KHCJIOT K pHAy 

Ha^TeHOBHx 6uji npHMeHeH mctoa H. JX. 3ejiHHCKoro, 3aKJnoHaio- 
iUhhch b npeBpameHHHX no cxeMe: khcjioth — ►s^Hpu— >onHpThr-» 
— ► Ho^iopu— *-yrjieBOAopo^bi. 

rioBe^eHHe khcjiot npH hx ohhctkc vepe3 cbhhuobhc cojih, a 
TaKJKe hx npeBpameHHH no cxeMe H. Jf. 3ejiHHCKoro noKa3ajiH 

HfleHTHHHOCTb CHHTeTHHeCKHX H3Cj)TeH0BbIX KHCJIOT C eCTeCTBCH- 
HblMH. 

B riponecce okhcjichhh HaijiTeHOBHX yrjieBOAopoAOB o6pa3yiOTCfl 
TaKJKe 3(J)HpbI, BbIXOA KOTOpbIX npHMepHO B TpH pa3a MCHbine, HCM 
KHCJIOT. OcHOBHOH OC 0 6 eHHOCT b K) 3THX 3<J)HpOB HBAHeTCH TO, HTO 

ohh nocjie hx omhachhh h o6pa6oTKH o6pa30BaBinerocH Mkna 
neTpojiefiHbiM acjmpoM (Koxopbift, xax H3B6 ctho, xoporno H3BAeKaeT 
HeoMbiAneMbie h enupra) CHOBa AaiOT stjmpu, Kan TOJibKo k MbiJiy, 
noJiyneHHOMy Ha hx ocHOBe, AoSaBJieHa MHHepajibHan khcaoth . 
3to CBHAeTejibCTByeT o tom, hto paccMaTpHBaeMue scJinpH o6pa3y- 
iotch H3 npoAyKTOB oKHCJieHHH, b MOJieKyjiax KOTopbix HMeexcH no 
ABe cjDyHKHHOHaJibHbie rpynnu — Kap6oKCHJibHaH h rHApoKCHJibHan, 
BbiAejieHHbie scjiHpu xapaKTepH30BajiHCb cjieAyiomHMH cboSct- 
b3mh: hhcjio OMbiJieHHH — 60 Mr KOH Ha 1 a npOAyKTa, yAeJibHufi 
Bee, c/ 4 20 — 0,9963, noKa3aTeJib jiyuenpeJioMJieHHH, n n 20 — 1,4845. 
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COHETAHHE XPOMATOrPAOHHECKOI! AJJCOPEIJHH 
C H3EHPATEJIbHBIM rilJfPHPOBAHHEM IIPH AHAJIH3E 
flHCTHJIJIHTOB BTOPHHHOrO nPOHCXOJK^EHHfl 

H. II. M o .1 b h h k o b a, A. 3. floporoiiHCKHi, 

0. H. CBCT03apoBa 

(rposneucKiiU He^THHoU HayHHo-uccjiedoeaTejibCKUu UHCTUTyr) 


OTjiHHHTejifaHOH oco6eHHocTbK) ahcthjmhtob, noAynemtbix npH 
BTopH^HHx npoixeccax, hbahctch, ksk H3BecTHo, npncyTCTBHe b hx 
cocTaBe HenpeaeJibHbix yrAeBOAOpOAOB. ripn stom Henpe^ejibHHe 
ymeBO^opo/tbi MoryT coAepjKaTbcn b AHCTHAAsrrax b BHAe caMbix 
pa3Hoo6pa3Hbix cxpyKTypHbix rpynn. 

XUh ycTaHOBJieHHH cocTaBa CTpyKTypHbix rpynn HenpeaeJibHbix 
yrjieBo^opoAOB mojkot 6biTb ncnojib30BaHO xpoMarorpat^nnecKoe 
pa3AejTenne ahcthaahtob BTopnnuoro nponcxo>KAeHHH b coneia- 
HHH C H36HpaTeJIbHbIM rH^pHpOB3HHeM H aXOAHUtH XCH B HHX He- 
npe^ejibHwx yrAeBOAopoAOB. 

B pa6oTe a^cop6n.HOHHbifi MeTOA Ohji npHMeHeH aah HccneAO- 
BHHHH UIHpOKHX AHCTHAAHTHbIX cf)paKHHft BTOpHHHOTO npOHCXOJK- 
AeHHjn npecc-AHCTH.iJiHTOB TepMOKpeKHHra, ahcthjiahtob AecTpyK- 
thbhoh neperoHKH, nojiynemibix npn nepepaSoTKe Ma3yTa n ryA- 
poHa, h Apyrnx ahcthaahtob. 

XpoMaxorpa^HnecKoe pa 3 AeAeHHe yKa 3 aHHbix npoAyKTOB ocy- 
mecTBAAAOCb Ha TpexcTyneHnaToft AByxMerpoBon KcwioHKe. B xa- 
necTBe aACop6eHTa npHMeHHACH cneixnaAbHo npHroTOBAeHHMfl 
CHAHKareAb Mapxn ACM c aKTHBHOCTbio 11 , 5 — 11,7 ma Ha 100 a 
aAcopfieHTa. Cxopocrb cjnuibTpanHH n o aac p > k h b a a ac i-> Bee BpeMH 
nOCTOHHHOH Ha ypOBHe 15 MA/hCIC. npo 6 u OT 6 npaAH OAHHaKOBbIMH 
nopAHHMH; 3 aieM npoGu c npaxTHHecxH OAHHaKOBbIMH noxa 3 aTe- 
ahmh AynenpeAOMAeHHH cjihb3ah BMecTe, npn stom o 6 pa 30 BbiBa- 
AHCb nHTb tppaKHHH. 

B nepBofi cjipaKUHH noAHocTbio OTcyrcTBOBaAH HenpeAeAbHHe 
yrACBOAOpOAbl, B OCTaAbHbIX — OHH HMCAHCb B pa3JIH L IHbIX XOAH- 
necTBax. 

JXjih BHHCHeHHH cocTaBa CTpyKTypHux rpynn HenpeAeAbHbix 
yrAeBOAopoAOB, coAepAcamnxcH bo BTopofi, TpeTbeft, nerBepTon h 
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tihtoh 4»paKUHHx, Kaxuaa H3 hhx 6buia noABeprHyTa H36npaTejib- 
HOMy rH^pnpoBaHHK). H36npaTeAbHoe THApapoBaHHe, oSecneMH- 
Baiomee TOAbKo HacHiueHHe Henpe^ejibHbix cBH3eft, He 3arparHBaH 
a poM aTHHecKoro KOAbua, ocymecTBAHAocb Ha ajnoMOKo6ajibT- 
MOAH6AeHOBOM KaTaJlH3aTOpe. yCJIOBHH THapHpOBaHHH 6bIAH CAe- 

AyromHMH: aaBJieHHe 40 — 50 citm, TeMneparypa 380° h oC'beMiiaji 
CKOpOCTb 0,5 HdC-'. 

IlpoBefleHHoe H36HpaTejibHoe rnApapOBaHHe Ka>KAOH tJjpaKUHH 
ito3bojihjio BMHCHHTb xapaKTep pacnpeAeAeHHH CTpyKTypHbix 
rpynn HenpeaeJibHbix yrAeBOAopoAOB b KawAoft ifipaKiijiH. 

B nepBofl ochobhoh tjipaKUHH, 3Ha<iHTeAbHOH no BbixoAy 
(48 — 50% OT HCXOAHOrO AHCTHAAHTa), KOHUeHTpnpyiOTCH AHUIb 
napac})HHOBbie h HacJrreHOBbie yrAeBOAopoAbi h oTcyrcTByioT noA- 
HOCTblO apOMaTHHeCKHe H OAecjDHHOBbie yrAeBOAOpOAbl. 

Bo BTOpOH 4>PaKUHH, HBAHIOmeftCH npOMOKyTOMHOH H He60Ab- 
uioft no BbixoAy (ao 8—10% ot hcxoahoto ahcthaaht 3) , coAep- 
JK3TCH ojiecpHHbi, napacjwHOBbie n HatftTeHOBbie yrAeBOAopoAbi h 
OT cyTCTByioT apoMamnecKHe yrjieBOAOpoAbi n apoMarnnecKne 
yrAeBOAopoAbi c HenpeAeJibHon Ookoboh nenbio. 

TpeTbH cjjpaKUHH (bhxoa 19—20%) coctoht nonm HaneAO H3 
OAe$HHOB (92 — 96%), npnneM apoMaranecKHe yrAeBOAopoAbi c 
HenpeAeAbHoft 6 okoboh nenbio nonaAaiOT b 3Ty (JjpaKUHio AHiiib b 
H e3HanHTeAbHbix KOAnnecTBax (okoao 3% Ha c^paKumo). 

B qeTBepTon (^paKunn, Taione HBAjnomencfl npoMejKyTOHHon n 
He6oAbUIOH no BbIXOAy (7 — 9% OT nCXOAHOTO AHCTHAAHTa), KOH- 
ueHTpHpyiOTCH TOAbKO apoMaTHHecKHe n HenpeAeAbHbie yrAeBOAO- 
poAbi h OTcyTCTByKiT napac{)HHOBbie h nacjiTeHOBbie yrAeBOAopoAbi . 
OcHOBHoe MecTo b STOit (J)paKUHH 3 aHHMaiOT HenpeAeAbHbie yivie- 
BOAopoAbi (75 — 92% Ha (jjpaKiuno), npnneM ohh hbahiotch hah 

UHKAOOAe<|)HHaMH HAH 60KOBOH U,enbK) U,HKAHHeCKHX COeAHHeHHH 
(apOMaTHHCCKHX HAH H3(|)TeH0BHx) . 

riHTaH (jipaKUHH (bhxoa 16 — 19%) Taione HaueAO coctoht h3 
apoMaTHnecKHx yrAeBOAopoAOB, npnneM coAepwaHHe apoMarane- 
ckhx yrAeBOAopoAOB AOcraraeT 80%, a HenpeAeAbHbie yrAeBOAO- 

pOAH HBAHIOTCH 60KOBOH UenblO H3(f)TeHOBbIX HAH apOMaTHHeCKHX 
yrAeBOAopoAOB. 

I"IoKa3aHa scjxjieKTHBHOCTb coneTaHHH xpoMaTorpa<J)HHecKoro 
pa3AeAeHHH ahcthaahtob BTopicnioro npoHcxo>KAeHHH c H36npa- 
TeAbHblM THApHpOBaHHeM BHAeAeHHbIX (|)paKIIHH. 


Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6 


HCCJIEflOBAHHE CTPyKTYPbl 

BBICOKOKHimmHX OEHOJIOB 

CPEAHETEMnEPATyPHOfl CMOJIbI HEPEMXOBCKHX 
yrJIEfl H EE 5KH^KOO)A3HOrO rHJJPOrEHH3ATA 
H rHfl,POrEHH3AIi;HOHHAH HEPEPAEOTKA HX 
HA IJEHHBIE HH3IUHE OEHOJIbI 

M. K. b h k o b a, A. B. B o .1 b - 3 n in t c ii h 
H. A. a b t a h, M. H. 5K a p o b a 

(hHCTUTyr eopwnux ucKonae.vbix AH CCCP, Mocnea) 


B mnpoKoft cjDpaKiiHH cmojih vepeMxoBCKHX yrjieft h ee jkh^ko- 
(pa3Horo nmporemnaTa coAepJKarcfl 3HaqHTejibHue KOJiHuecTBa 
BbicoKOKHnamHx 4>eHOJioB c TeMnepaTypoH KHneHHH 230 — 320°, 
ny™ HCnOJIb30B3HHH KOTOpbIX M3JIO H3yqeHbI. HaMH HCCJie^OBaHa 
CTpyKTypa othx ({jbhojiob h noKa3aHa BOSMOJKHocTb raaporeHH3a- 
UHOHHofl nepepaOoTKH nacre hx b $eHOJi, Kpe30Jiu h KCHjieHOJiw. 

B ocHOBy pafioTbi no ycTaHOBJieHHio crpyKTypu buciiihx <j>eHo- 
jiob 6biji iiojiojkch Meio/i, HcqepiibiBaioiucro rHApnpoBaHHH hx jio 
H a<j)TeHOBbix yr.'iCBoaopo;;oB b ycjiOBHHx, npn KOTopux npoueccbi 
pa3Jiox<eHHH npo^yKTOB rn,aporeHH3auHH 6 hjih CBefleHu ao mhhh- 
MyMa (KaTajiH3arop WS 2 + NiS + Al^Os, TeMnepaTypa 370 — 380°, 
HanajibHoe b BBTOKJiaBG 140 cltm) , CTpyKTypa nojiyneH- 

Hbix HacbimeHHbix yrjieBo^opo^oB 6wjia onpe^ejieHa MeTo^aMK 
n, a, M h KOM6HHau,HOHHoro pacceHHHH cBeTa h conocraBJieHa c 
(JjHSHKOXHMHHeCKHMH CBOHCTB3MH y3KHX (j)paKIJHH HCCJieAyeMblX 
$eHOJIOB. 

F[oKa3aHO, hto ocHOBHyio Maccy npo^yKTOB rHApnpoBaHHH (J>e- 
HOJIbHbIX (J)paKU,HH COCTaBt/IHIOT TH^pHH^aH, JjeKaJIHH H HX rOMO- 
JiorH. 

C noMoiubio KOJibueBoro aHajiH3a opHeHTHpoBOHHO ycraHOB- 
Jieno, hto Bbicnine ^eHOJibi cpe^HeTeMnepaTypHOH cmojim nepeM- 
xobckhx yrjiefi c TeMneparypofi KHneHHH 230—280° co^epHcaT npn- 
MepHO 43% fiHUHKJIHHeCKHX (})eHOJIOB — HH^aHOJia, Ha(J)TOJIOB H 
hx roMOJioroB, a Bbicmne (j)eHOJibi H3 JKH/jKO(j)a3Horo rHAporeHH- 
3aTa c TeMnepaTypoH KHneHHH 230—320° stoh ace cmojiw co^ep- 
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JK3T 67% OHUHKJIHHeCKHX ^eHOJIOB 3THX >Ke pHAOB, BKJIIOHaH 
MaCTHHHO THApHpOBaHHbie COeflHHeHHH. 

yKa3aHHbie 3HaneHHH co^ep*aHHH 6HUHKAHnecKHX 4>eHOAOB 
33HH>KeHbI BCJie^CTBHe HaJIHHHH Cpe^H HCCAeAOBaHHbIX C nOMOIUbK) 
KajibuneBoro aHaJiH3a yrjieBOAopoAOB THApHHAaHa h ero tomo-ao- 
roB. no yroHHeHHbiM jaHHbiM, co;;ep>KaHiie 6HunK.iHqcc.KHx cJjcho- 
viob b BbiciuHx (jjeHOJiax HCHAKO(J)a3Horo rHflporeHH3aTa cocraB- 
.ineT okojio 80%. 

HccAeAOBaHHH no rHAporeHH3au.HOHHOMy npeBpameHHio bhc- 
uihx <})eHOJioB H3 cpeAHeTeMnepaTypHoft cmojim nepeMXOBCKHX 
yrjieft h ee )KHAKoc})a3Horo THAporeHH3aTa npoBOAHJincb xax b 
aBTOKJiaBax, Tax h Ha npoTOHHoft ycTaHOBKe. BbincneHO, hto atih 
nojiyneHHH hh3uihx $eHOAOB c TeMnepaTypoft KHneHHH ao 230° 
npHro.n.Hbi BbicuiHe cpeHOJiH c TeMnepaTypoft KHneHHH 230 — 255°, 
cocTaBJUnomne 30—35% ot cyMMapHbix bhciiihx <})eHOAOB, coaep- 

HOIAHXCH B AHCTHJIJIHTaX CMOJlbl H ee }KHAK04)a3H0r0 rHfl,poreHH- 

3aTa c TeMnepaTypoft KHneHHH 230 — 320°. 

npn noflHoft nepepa6oTKe yxa3aHHbix (JjeHOJiOB noA AaBJieHHeM 
50—100 otm, TeMnepaType 475°, oS-beMHoft ckopocth 1 a Ia/hoc, 
liau k a t a.i h 3 a t o po m AI 2O3 + Fe203 (couep/Kanne ucejicaa 1 % ) , 
nonane 1000 a BOAopoAa Ha 1 a cbipbH (cooTHOiueHHe hcxoahhx h 
B 03BpaTHbix bhciiihx c))eHOAOB ot npeAHAymero HHKJia 1:1) nojiy- 


qaiorcH cJie^yioiUHe bhxoah npoAyKTOB: 

B pacMeTe Ha 

^eHOJibi 
CMOJTbl, % 

B pacqeTe 1 Ha (JieHOJibi 
>KHAKO(J)a3HOrO THApO- 
reHH3aTa,; % 

OeHOji, Kpe30^u h KCHjieHOJiw • 

57,4 

39,4 

HefiTpajibHbie Mac.ia 

20,2 

• 35,8 

Boaa 

11,7 

7,9 

Kokc ... • 

0,7 

4,7 

Ta3 h noTepw 

12,2 

13,9 

Pacxoa Boflopofla 

2,2 

1,7 


rHflporeHH3au.HOHHaH nepepa6oTKa bhcuihx (JjeHOflOB conpo- 
BOJK/iaeTCH OTJio>KeHHeM KOKca Ha KaTaJiH3aTope h naAeHHeM ero 
aKTHBHOCTH H AOAJKHa OCymeCTBAHTbCH B BHAe CMeHHO-UHKAHHe- 
cKoro npouecca c nepftoAHHecKofi pereHepauneft KaTajiH3aTopa 

BblWHTOM K0KC3 KHC.lOpOUOM BCKSAVXa. 

JlynuiHe bhxoah hh3Uihx (JjeHOJiOB npn nepepaOoTKe bhcoko- 

KH11HU1HX (|»eHOJIOB H3 CMOJlbl, K8K nOKa3aJIO HCCJieAOBaHHe CTpyK- 

-rypbi BbicuiHx (jjeHOJiOB, o6t>hchhiotch cymecTBeHHO MeHbuiHM co- 
AepwaHHeM b hhx 6huhkjihh6ckhx 4>chojiob no cpaBHeHHio c co- 
OTBeTCTByiOmHMH (j)eHOJiaMH >KHAK006pa3H0r0 THApOreHH3aTa. 
BbICOKOe COAepJKaHHe 6HUHKJIHUeCKHX <J)eHOJIOB B (JjeHOJIbHblX 

<J>paKU,HHX c TeMnepaTypoft KHneHHH Bbiuie 250 — 255°, Aocraraio- 
mee 80%, o6yc.flOBJiHBaeT Heuejiecoo6pa3HOCTb hx rHAporeHH3a- 
UHOHHOft nepepa 60 TKH B (JieHOA, Kpe30AbI H KCHJieHOJIN. 
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O CHHTE3E HErHflPOJIH3yEMbIX BEIIfECTB B TOP«DAX 

K. K. JleSe^eB 

( IfeuTpaAbtibiu Haymio-uccjiedoeaTejihCKUu JiecoxuMunecKuU uhctutijt , 

Xumku , Mock. o 6 ji.) 

H3BecTH0, hto npoueHTHoe co&ep>KaHHe HerH£pojiH3yeMbix 
BemecTB b Top(|)e c rjiyfiHHoft 3ajieraHHH yBejiH^HBaerca. 3 to hb- 
JieHHe npHHHTO 06'bHCHHTb BbIMbIBaHHeM HeCTOHKHX K0MH0H6HT0B 
pa3JiaraiomeHCH pacmrejibHOH Maccbi, BCJiejxcvnne KOToporo u 
pacTeT OTHOCHTejibHoe KOJinnecTBo dojiee ctohkhx KOMnoHeHTOB^ 
b nepByio onepe/jb tbk Ha3biBaeMoro «jiHTHHHa». Tana h TpajcroB- 
Ka npoueccoB, npoTeKaiomHx b topcJdhhoh 3ajie>KH, jie>KHT b oc- 
Hose jihthhhoboh TeopHH o6pa30BaHHH ryMycoBbix yrjien. 

Me>KAy TeM HaKonji^HHe HerH,npoJiH 3 yeMbix BemecTB Ha 6 jno- 
^aercn h npn HCKyccTBeHHOM Top({)oo 6 pa 30 BaHHH b JiaSopaTopHbix 
ycjiOBHflx, Kor^a BbiMbiBanne Boo 6 iu,e ncKJiioqeHO (H. M. Bejm- 
KOBa, E. B. KoH/jpaTbeB h M. H. KocraHe, — IIInpHHrep h JleHep). 
rioAo 6 Hbie (|)aKTbi 3 acraBJiHK)T ycoMHHTbca b tom, hto HaKonjie- 
HH 6 JIHTHHHa B TOp(J)aX 06 T>HCHfleTC 5 I poCTOM JIHIHb OTHOCHTOJIb- 
Hbix ero KOJiHqecTB, h AejiaiOT BecbMa BepoHTHbiM npe^nojio>KeHHe 
O CHHTe 3 e HOBbIX JIHrHHHOno^ofiHblX BemecTB, o 6 pa 3 yiOIII 1 HXCH 
b rjiyfiHHe 6 ojioTa. 

B XHMHH TOpcj)a IIpHHHTO Ha3bIBaTb HerHApOJIH3yeMbIH OCTaTOK 
JIHTHHHOM, HO OH BKJHOHaeT, KpOMe JIHTHHHa, KyTHH, Cy6epHH, 
cnopOHHHbi, nojieHHHbi. BBH^y oco 6 oh ctohkocth 3 thx BemecTB, 
H. M. Kyp6aTOB npe/yiaraji oueHHBaTb no hx npoueHTHOMy co- 
Aep>xaHHK) b Topcj)e «CTeneHb MHHepajiH3aunH opraHHqecKHx 
BemecTB paCTHTeJIbHbIX OCTaTKOB, o6pa30BaBUIHX AaHHblH BHA 
Topt})a». 

Tax naK o6pa30BaHHe KyTHHa b rjiy6nHe Topc|)HHbix 3 ajie>KeH 
HCKJIIOqeHO, COOTHOUieHHH KyTHHa H JIHTHHHa MOTyT KOCBeHHO 
yxa3aTb Ha npoueccbi, H^ymne b HerH/*pojiH3yeMOM KOMnjieKce 
Topeka. Han6ojiee noKa 3 aTejibHbiM juin stoto oKa3ajicn KopHe- 
BHHI,HO-OCOKOBbIH TOp(j). BblJIO HCCJie^OBaHO BOCeMb o6pa3uoB 
nocJieAHero, B3HTbix H3 njiacxoB pa3Hoft rjiy6HHbi h pa3JiHHHOH 
CTeneHH pa 3 Jio>KeHHH. BhmejieHHe KyTHHa npoH 3 BO£HJiH oKHCJie- 
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HHeM HerH^pojiH3yeMoro ociaTKa nepeKHCbio BOAopoAa b aMMnan- 
hom pacTBope no Kermry. 


CoAepxaHHe lieiuecin rpynnbi KyTHHa b kophciihiuho-ocokobom Topijie 
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F aJIHUKHH MOX 
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12,38 
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136 

BaperoBo, ceBepHbiH yqac- 








TOK 

150 

17,65 

4,51 

25,53 


4 

137 

F 3J1HUKHH MOX 

50 

11,44 

4,18 

36,54 

30 

5 

150 

B. FlHCUOBCKOe 

100 

10,49 

3,82 

36,42 


6 

143 

MapKOBo-C6opHoe .... 

200 

11,55 

3,07 

26,58 

35 

7 

131 

BaperoBo, to>KHbiH yqacTOK 

75 

10,42 

4,68 

44,91 

40 

8 

146 

Chthhkh 

75 

9,53 

3,80 

39,88 


H3 AaHHbIX TaCjIHUbl CJieAyeT, HTO C pOCTOM pa3.nO>KeHIIOCTH 
TO P$a riponcHT KyTHHOBOH rpynnbi b HerHApojiH3yeMOM ocTaTKe 
pacTeT, a c rnygHHoft 3ajieraHHH nnacTOB — nanaeT. 

IIocKOAbKy npn o6tu,eM yBejinqeHHH HerHAponH3yeMoro 
ocTaTKa c rjiy6nHOH 3ajie>KH npoueHT KyraHOBofi rpynnbi b HeM 
na^aeT, pocT HerHAponH3yeMoro ocTaTKa MonceT hath Anuib 
3a cner o6pa30BaHHH hobhx JinrHHHonoAoSHbix BemecTB. Pa 3 BH- 
BaiOLUHHCH B TJiy6HHe TOpc})JIHbIX 3aJie>KeH CHHT63 AHTHHHOnOAoS- 
HblX TeJI, T3KHM C)6pa30M, OHeBHACH. 

ycTaHOBAeHHe 3Toro cjiaKTa noAnepKHBaeT ponb CHHTeTHnecKHx 
npOUeCCOB B (])OpMHpOBaHHH TOpcjlHHblX OTAOJKeHHH H nOCACAyiO- 
mefi hx yrjietjjHKaiiHH. 
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MEXAHH3M TEPMH*IECKOft tfECTPYKIJHH 
H CHHTE3A KOKCA 

E. A. H O B H ^ K O B a, B. E. P a K O B C K H H, 

T. ft. K o h o ij e b a, O. JI. K a r a h o b h q, X. H, Phbkhh« 

(HncTUTyr Toptfa AH ECCP, Muhck) 

H 3 yqeHHe npoueccoB TepMHqecKOH AecTpyKUHH BbicoKOMOJie- 
KyjiHpHbix coe^HHeHHH, bxoahiuhx b coctsb TonjiHB, noKa3bmaeT r 
HTO B OCHOBe 06pa30BaHHH HH3KOMO*JieKyjIHpHbIX BemeCTB, a TaK>Ke 
h npoueccos nojiyqeHHH kokcb Jie>xaT xHMHqecKne peaKUHH, npn- 
BOAHUliHe, C OAHOH CTOpOHbl, K pa3yKpynHeiTHK) BblCOKOMOJieKyjIHp- 
HbIX COeAHHeHHH, a C Apyroft, — K CHHTe3y rp0M03AKHX MOJieKyjT 
KOKCa, 

IIomhmo peaKUHH KpeKHHra, uinpoKoe pacnpocrpaHenne HMeior 
npoueccbi oMbiJieHHH, TeKymne conpjDKeHHo c peaKUHHMH AerHApa- 
TauHH, a TaK>Ke peaKUHH AemviHMepH3auHH h TepMHqecKOH ahc- 
counauKH. 3 th napajuiejibHo h nooieAOBaTeJibHo TeKymne peaK- 
UHH npuBOAHT k nojiyqeHHio HH3KOMOJieKyjiflp.Hbix BemecTB. 

06pa30BaHHe 4)eHOJioB, yKcycHOH KHCJiOTbi h pnua upyrnx 
coeAHHeHHH npOTeKaeT BCJieACTBHe OMbuieHHH npocTbix h cjiojk- 
hhx 3 (J)HpoB, bxoahiuhx b cocTaB TonjiHBa. OMbuieHHe TeneT npH 
yqacTHH nnporeHHOH boah, b ycJiOBHnx npHHyAHTejibHoro BBeAe- 
hhh napoB boah. BBeAGHHe napoB H2O Bbi3biBaeT pa3MbiKaHHe 
cfjypaHOBbix HAep TonjiHBa, hto mo>kho Ha6jnoAaTb no o6pa30BaHHK> 
HC — OOH. PacnaA noA AaBjieHHCM b npHcyTCTBHH napoB H 2 o 
noHTH HaueJio BbiAeAneT a30T TonjiHBa b bhac NH3. 

HHTeHCHBHo TeqeT A^CTpyKUHH KHCJiopoACOAep^amHx coeAH- 
HeHHH b npHcyTCTBHH HenpeAejibHbix Hacf)TeHOB — nepeHocnnKOB 
BOAopoAa: o6pa30BaHHe yxcycHOH khcjioth H3 neKTHHOB b Macjin- 
Hbix cpeAax AOCTHraeT 3HaqHTejibHbix BejinquH. BMecTe c TeM 
qacTb HH3K0M0JieKyjiHpHbix coeAHHeHHH nojiyqaeTCH H3 roruiHBa 
3 a cqeT hhcto (j)H3HqecKHX npoueccoB: ncnapeHHH, cy6/iHMauHH, 
nyjibBepH3auHH. 

06pa30BaHHe KOKca y 6oraTbix khcjiopoaom TonjiHB npoTeKaer 
b ABe cTaAHH: a) pa3pymeHHe, 6) CHHTe3; npoxoAfl qepe3 pa3py- 
ineHHe yrAeBOAHOH h jihfhhhhoh CTpyKTypbi, npouecc 3aBepmaeT- 
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CH CHHTeSOM KOMnOHeHTOB MHOTOHAepHOH rpa(f)HTO06pa3H0H CTpyK- 
Typbi. 

BHyTpHMOJieKyjiflpHbie npoueccbi oSyrjiHBaHHH yivieBOAHo-ry- 
MycoBbix KOMnOHeHTOB MoryT npHBecTH k noJiyqeHHio Koxca, co- 
Aep>Kaiuero ao 80 — 85% yiviepoAa; AajibHenmee noBbimeHHe co- 
AeprcaHHH yrjiepoAa HaciynaeT 3a cqeT Me>KMOJieKyjiHpHbix npo- 
ueccoB: KOH^eHcauHH apoMaTHqecKnx coeAHHeHHH (c BbiAejieHHeM 
H 2 0, H 2 ) H o6pa30BaHHH BbICOKOMOJieKy.JIHpHbIX COeAHHeHHH 
c BbicoKHM coAep>Ka HHeM yrjiepoAa. B ocHOBe o6pa30BaHHH cnex- 
uierocH Koxca Jie>KaT npoueccbi: 1) njiaBJieHHH h MOJieKyjinpHoro 
c6jin>KeHHH, 2) KOHAencauHH apoMaTnqecKHx coeAHHeHHH h 3 a- 
TBepAeBaHHH. KoMnoHeHTaMH, Bbi3biBaioiUHMH cnexaHHe yrjieft, 
hbahiotch HH3K0M0JieKyjiHpHbie, TepMHqecKH CTOHKwe, cnoco6Hbie 
pa3MHrqaTbcn apoMaTHqecxne coeAHHeHHH; y mojioahx toiuimb 
3HaqHTejibHyK) pojib HrpaioT npoAyKTbi TepMHqecKoro pacnaAa 
JinrHHHa h Apyrne coeAHHeHHH apoMaTHqecKoft npnpoAbi. 

y TonjiHB bhcokoh cTeneHH yrjiec})HKauHH norepn choco6hocth 
nepexoAHTb b njiacTHqHoe coctohhhc hbjihctch noTepeft cnoco6Ho- 
CTH BCTynaTb b xiiMnqecKHH KOHTaKT H BCJieACTBHe SToro o6pa3o- 
BbiBarb npoqHoaTOMHOCBH3aHHbie cncTeMbi. Topc})bi o6jiaAaiOT 
orpaHHqeHHofl cneKaeMOCTbio BCJieACTBHe bhcokoh nopncTocTH h 
M aJioro coAep>KaHHH apoMaTnqecKHx coeAHHeHHH, oSycjiOBJiHBaio- 
mnx cnexaHHe. HcKyccTBeHHbie Ao6aBKH jiHranna k Top(J>y noBbi- 
inaiOT HHTeHCHBHocTb npoueccoB cneKaHHH h noqrn b ABa pa3a 
yBejinqHBafOT npoqHOCTb kokcob. 

TjiaBHbiMH peaKUHHMH cnexaHHH npn KOKcoo6pa30BaHHH hb- 
jijhotch peaKUHH KOHAeHcauHH: a) apoMaraqecKHX yivieBOAopoAOB, 
6) apoMaraqecKHX yrjieBOAopoAOB c c})eHOJiaMH, b) $eHOJioB (npo- 
AyKTOB pacnaAa jihthhhob) c ^enojiaun, r) apoMaTHqecKnx yr;ie- 
boaopoaob (h c})eHOJioB) c npOH3BOAHbiMH cj)ypaHa. 

yrjin, rpyAHo cnexaiomHecH, AaioT Ayquinft kokc, Tax >Ke xax 
h Topcf), npn ynjiOTHeHHH h npn AoSaBKax apoMaTHqecKnx yivie- 

BOAOpOAOB. 

BoJIblHHHCTBO TOp(j)OB, OdJiaAaH BbICOKOH nOpHCTOCTbK) H TepHH 
npn TepMnqecKOM pacnaAe 3HaqHTejibHoe KOJinnecTBo Jieiyqnx, 
Mo^xeT o6pa30BaTb npoqHbift cnexiiiHHCH kokc tojibko npn ycjio- 
bhh: a) HHTeHCHBHofi HaqajibHoft yxjiaAKH MaTepnajia, 6) oTcyrcT- 
bhh KOMnOHeHTOB, npenHTCTByioiUHx ycaAKe kokc a bo Bcex era- 
Ahhx, h b) paBHOMepHoro pacnpeAeJieHnn ueMeHrapyiomHx kom- 
noHeHTOB apOMaTHqecKon npnpoAbi; n03T0My AHcneprnpoBaHHe — 
MexaHHqecKan nepepa6oTKa, hbahctch o6H3aTeAbHHM Meponpnn- 
TneM. rioAOHCHTejibHyio poAb HrpaeT yAajieHne KHCJiopoAa B03Ayxa 
H3 TonjiHBa. noAyKOKc h kokc He hbjihiotch CBoOoAHbiM ynaepoAOM 
hjih ero KOHueHTpaTOM. Kokc coctoht H3 BbicoKOMOJieKyjiapHbix co- 
eAHHeHHH, npeHMymecTBeHHo H3 apoMaTHqecKnx MHoroHAepHbix 
npOAyKTOB, o6jiaAaK)IAHX PHAOM CBOftCTB, 3aBHCHlUHX OT CTpOeHHH 
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KOMnoHeHTOB. XnMH^ecKHH cocraB jnodoro KOKCa MOJKHO peryJIH- 
pOBaTb. B COOTBeTCTBHH C 3THM npeACTaBJIHeTCH B03M0>KHhIM CHH- 
Te 3 HpoBaTb kokch: 1) 6 orarbie KHCJiopoAOM, 2) SeAHbie KHCJiopo- 
AOM, a TaK>Ke 06 'bflCHHTb o6pa30BaHHe kokcob, 6 oraTbix a30T0M 
h cepofi. Co^ep>KaHHe KHCJiopoAa b KOKce ctoht b npnMOH 3aBHCH- 
mocth ot co£ep>KaHH 5 i d^eHOJioB b hcxoahom npoAyKTe H B o 6 paT- 
hom — ot coziep>KaHH 5 i apoMaTHqecKHxyrjieBo^opoAOB. PeaKUHOH- 
HaH CnOC 06 HOCTb KOKCOB 3aBHCHT He TOJIbKO OT BeJIHHHHH nOBepX- 
HOCTH KOKCa, HO H OT eTO XHMHHeCKOH CTpyKTypbi. npe^cTaBjineTCH 
B03M0>KHbIM OdOCHOBaTb H TaKOe CBOHCTBO K0KC3, KaK 3JI0KTpO- 
npOBOAHOCTb. 

PeaKUHOHHan cnocofiHOCTb kokcob He orpaHHHHBaeTca 06 - 
jiacTbK) peaKUHH OKHCJieHHH h BoccTaHOBJieHHH. FIomhmo peaKUHH 
C KHCJIOpOaCOAep^KaiUHMH BemeCTBaMH, KOKCbl nOKa 3 bIBaiOT pa3- 
jiHHHyio peaKUHOHHyio cnoco 6 HOCTb no OTHOineHHio k npoueccaM 
aJIKHJIHpOBaHHH H apHJIHpOBaHHH. 

JI,ajKe KOKCbi, nporpeTbie ao TeMnepaTypbi 950°, He TepniOT 
cnocodHocTH pearnpoBaTb c apoMaTHHeeKHMH yivieBOAopoAaMH, 
a TaK>xe sthjichom, h npHcoeAHHeHHe sthx BemecTB k KOKcy conpo- 
BOHCAaeTCH sKBHMOJieKyjinpHbiM BbiAejieHHeM BOAopoAa. 

PeaKUHH KOKCoo6pa30BaHHH, TeKymne Ha noBepxHOCTH kokcob, 
XapaKTepHbl CBOeft CneUH(|)HHHOCTbK) H 3aBHCHT OT XHMHHeCKOft 
npnpoAbi KOKca. 

TaKHM o6pa30M, b HacToniuee BpeMH b AOCTaTouHofi CTeneHH 
bo3Mo>kho ynpaBJiHTb npoueocoM KOKC0o6pa3OBaHHH. 
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HOBME PEAFEHTM flJIH OJIOTAIJHH YrjIEfl 

M. B. EJiinepoBHi, B. r. IlfliocHHB 

(BoctohhuU Haymio-uccjiedoeaTejibCKuu. yuiexiiMunecmiu uHCTuryr, 

Ceepdjioecn) 


B HacTonmee BpeMH ;uih (JwioTauHH yrjieft npHMeHHioT xhmh- 
. necxn cjio>KHbie h HenocTOHHHhie no cocTaBy peareHTbi. Sxcnepn- 
MeHTHpyH C T3KHMH peareHTaMH, HeBO3M0JKH0 yCT3H0BHTb onpe- 
AejieHHyio 3aKOHOMepHOCTb b hx aencTBHH. 

HaMH npoBeaeHbi nccJie,aoBaHHH (pJiOTaunoHHoro ^eficTBHB 
HHCTHX HH^HBH/iyaJIbHblX XHMHXeCXHX BeilteCTB, BXOflJimHX B 
Tanne pacnpocTpaHeHHbie peareHTbi jxjih (JmoTauHH yrjia, xax 
KaMeHiioyrojibHhie Macjia h neKOTopue iie(J)THiibic npoAyxTH. 

Tax xax Ha pe3yjibTaTbi <{wioTaii.HH oxa 3 HBaer b^hhhhc He TOJib- 
xo MHHepajionmecxHH cocTaB, ho h Maxpo- h MHxpocTpyxTypHbifl 
cocTaB yrjia, Hccjie^oBaHHe ^eficTBHH peareHTOB npoH3Bo^HJiH He 
npn (jwioTauHH yrjiH b uejioM, a nyreM pa3,nejibHoft cjwiorauHH 
6jiecTamHx h MaioBbix ero pa3HOBHAHOCTeft. KpoMe Toro, Tax xax 
pe3yjibTaTbi (juioTauHH b 3HaraTeJibHofi Mepe 33 bhcht ot CTeneHH 
MeraMopt{)H3Ma yrjm, HCCJieAOBaHHe cpjiOTauHOHHoro achctbhb 
peareHTOB npoH3BOAH.nH c y rji h m h Bcex CTaAHH MeraMop4)H3Ma. 

B xanecTBe co6HpaTe/refi ajih c})jioTauHH npHMeHjjjiH MHoro- 
HHCJieHHbie a^xHJi6eH30^u, npeaejibHbie h Henpeae^bHbie aunxjiH- 
qecxHe coeflHHeHHH h ajiHiwxjiHHecxHe. 

ripoBeieHHbie HccjieflOBaHHH noxa3ajiH, «rro HaHfiojiee 3 Xthb- 
HblMH Co6HpaTeJIHMH HBJ1HI0TCH aJIXHJl6eH30JIbI C pa3BCTBJieHHbIMH 
CoxoBbiMH ueriHMH. OrmiMajibHoe xojiHHecTBO yrjiepoAa b < 5oxo- 
bux uenax Haxo^HTCH b npejiejiax 6 — 9. 

BeebMa aXTHBHbIMH COfiHpaTeJIbHbJMH CBOfiCTB 3 MH Ofijia^aKJT 
Henpe^eJibHbie coeflHHeHHH, ocofieHHo npocTefimne mviHMepHbie 
coe^HHeHHH, HanpHMep, ncwiHMephi 6yTHaeHa, nponHJieHa. Hacbi- 
meHHue coe^HHeHHH He hbjihiotch co6HpaTejiHMH .nance npn oneHb 
fioJibinoM pacxo/ie. npocTefiiime Hat^TeHu Taxnce He ofijia^aiOT 
COfinpaTeJlbHUMH CBOfiCTBaMH. 

TaxHM o6pa30M, axTHBHhie codHpaiejiH npeflcraBJunoT co6ofi 
anojiHpHue coeflHHeHHH c acHMMeTpHHHbiM CTpoenneM Moaexya 
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h, cjieAOBaTeJibHO, AHnoJibHbiM MOMeHTOM 6o./ibme nyjiH. ConocTaB- 
JieHHe cj)JIOTaUHOHHOH aKTHBHOCTH C AHeCWIbHblM MOMeHTOM noxa- 
3biBaeT, hto c yBejiHHeHHeM ;*Hno;ibHoro MOMeHTa noBumaeTca 

(j)^OTOaKTHBHOCTb anOJIflpHblX COeAHHeHHH. 

reTeponojinpHHe noBepxHOCTHo-aKTHBHbie coe^HHeHHH (Ha- 
npHMep, ajiHt})aTHqecKHe cnapTbi) hbjihiotch CJia6biMH coSnpaTe- 
jihmh, h npHTOM rjiaBHbiM o6pa30M npH (JjJioTauHH yrjieft KOKCOBOH 
CTa^HH MeT3MOp(J)H3Ma. 

KpoMe Toro, 6 hjio ycTaHOBJieHo, hto HMeeTca coBepmeHHO 
onpeflejieHHaa 33BHCHMOCTb Mew,ny 3JieMeHTapHbiM cocTaBOM 
yrjia h ero ecTecTBeHHOH cjwioTHpyeMocTbio (6e3 npHMeHe«HH 
peareHTOB). Elo Mepe yMeHbiiieHHH OTHomeHHH KOJinnecTBa yrjie- 
po^a k KHCJiopoAy ecTecTBeHHan cJ);i0THpyeM0CTb naAaeT. 3 to hb- 
jieHHe HMeeT MecTo KaK gjiecTamHx, Tan h zt.n h MaTOBbix kom- 
noHeHTOB yivieS. CjieflOBaTejibHo, neM MeHee MeTaM0p4)H30Ban 
yrojib, TeM 6oJiee BHeprHHHbie codapaTejiH Heo6xo,HHMO npH- 
MeHHTb. Kan 6jiecTHiH,He, Tax h MaroBbie komhohchth kokcobmx 
yrjieft jiynuie (jDJioTHpyioTCH b cjiynae npnMeHeHHH aKTHBHHx co- 
SHpaTeaefl, neM Taxne we KOMnoHeHTbi raaoBbix yrjiefl. BjiecTfl- 
mne KOMnoHeHTH (j)JioTHpyiOTCH 3HaHHTejibH0 Jiynme MaTOBbix 
yrjieii Bcex ct3,hhh MeTaMopc})H3Ma, ho ocoCeHHO dojibinaa pa3- 
HHua Ha6jiiOAaeTCH npn (fwioTauHH ra30Bbix yrjieft, hto no3BOJiaeT 
ocymeeTBHTb cejieKTHBHyio (JwioTauHio HeKOTopbix yrjieft no neTpo- 
rpatJiHnecKOMy npH3HaKy. 
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nOJIYHEHHE XHMHHECKMX nPOflYKTOB 
H3 IIEPBH^IHblX KAMEHHOYrOJIbHMX CMOJI 
METOJJAMII TH/I l POrEHH3AH l HH 
no l\ HEBBICOKHM ^ABJIEHHEM 

A. A. K p h h k o, II. II q e a h h a, 

JI. C. C o b e t o b a, JI. H. m a r h h a 

(HncTUTyr zopwnux ucnonaeMbix AH CCCP, Mocnea) 


llepBHHHbie KaMeHHoyroJibHbie cmojih, nojiynaiomHecH npH 
HH3KO- h cpe^HereMnepaTypHOH neperoHKe yrvin, hbjihiotch ueH- 
HOH CblpbeBOH 6a3CH AJIH npOH3BOA'CTBa pa3JIHHHHX XHMHHeCKHX 
coeAHHeHHH, b ochobhom apoMaTHnecKoro xapaKTepa — (jieHOJiOB, 
6eH30Jia, TOJiyojia, kchjtojiob, HacjiTajiHHa h ero roMOJioroB, He- 
06XOAHMHX AJIH pa3BHTHH npOH3BOACTBa njiaCTMaCC, HCKyCCTBeH- 
Horo BOJIOKHa, MOIOmHX CpeACTB. 

CymecTByioiAHe npoMbiiHJieHHbie mctoah THAporeHH3auHOHHOH 
nepepa6oTKH cmoji hoa bhcokhm AaBJieHHeM (300 — 700 aTM ), 

OpHeHTHpOBaHHbie B OCHOBHOM Ha nOJtyHeHHe MOTOpHbIX TOnJIHB, 
He HaiUJIH UIHpOKOrO npHMeHeHHH BBHAy bhcokoh ctohmocth 
noJiynaeMbix npoAyKTOB. 

B JiaOopaTopHH rHAporeHH3auHH HHcnnyra ropiOHHx HCKonae- 
Mbix AH CCCP npoBOAHTca HccJieAOBaHHH no pa3pa6orKe kom- 
6HHHpoBaHHbix TexHOJiorHHecKHX cxeM rHAporeHH3auHOHHoro 
npeBpameHHH >khakhx npoAyKTOB nHpojiH3a yrjin noA HeBbi- 
COKHM A^BAeHHeM — AO 100 CLTd — B U€HHbie XHMHHeCKHe npO- 
AyKTbl. 

llpeAMeTOM HacTOfliuero cooOmeHHH hbjihiotch pe3yjibTaTbi, 
noJiyneHHbie npn nepepa6oTKe cmojih cpeAHeTeMnepaTypHoro 
nojiyKOKCOBaHHH qepeMxoBCKHX yrjieft. 

IlepepaSoTKa cmojih 3 aKJnoqaercH b noJiyneHHH AHCTHJiJiHTa 
c TeMnepaTypoft KuneHHH ao 360° h ociaTKa. OcTaTOK HcnoJib- 
3 yeTCH b KanecTBe CBH3yioin,ero npH dpHKerapoBaHHH KaMeHHbix 
yrjieft hjih rjih npnroTOBJieHHH ajieKTpoAHoro KOKca. B nocjieAHeM 
cjiyqae naiAKHe npoAyKTbi KOKCOBaHHH nena nepepafiaTbiBaiOTCH 
BMeCTe C AHCTHJIJIHTHbIMH (fipaKUHHMH CMOJIbl. 
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H3 AHCTHAAHTHbIX (JjpaKIJHH Bbl^ejIHFOTCH (JieHOAH, HeHTpajlb- 
Hbie KHCJIOpOflHbie COeAHHeHHfl, a30THCTbie OCHOB3HHH B KOAHAfrCTBe 

12 — 15% ot Beca cmoah, Koropbie nooie oahctkh o6hhhhmh 
M eTO^aMH cjiy>KaT cupbeM ;iyi h n poH 3 boact b a njiacrMacc, 4 >jioto- 
peareHOB, njiacra^HKaTopoB, aHTHKopp03HHHbix AoSaBOK h Ap. 

Pa<J)HHaT no/iBepraeTCH rHApooAHCTKe noA AaBAeHHeM 40 ctm 
HaA aAK)M 0 K 06 aAbTMOA« 6 AaTHbIM KaTaAH3aTOpOM. 

H 3 rHAporeHH3aTa bmacaaiotch HopMaAbHbie napac|)HHbi Me- 
toaom KOMnAeKcoo6pa30BaHHfl c KapSaMHAOM. napa(})HHbi MoryT 
6biTb HcnoAb30BaHM B KaAecTBe CbipbH npH npoH3BOACTBe mohdiahx 
cpeACTB, npHroTOBAeHHH KpacoK h AeKapcTBeHHbix npenapaTOB. 

OcTaTOK rHAporeHH3aTa, coctohiahh b ochobhom H3 coeAHHeHHH 
apoMaTHAecKoro h rHApoapoM aTHAecKoro xapaKTepa, KHnnmHH 
b npeAeAax 170—360°, noABepraeTCH nepepaOoTKe bo BTopoii 
CTyneHH npouecca rHAporeHH3aiiHH noA AaBAeHHeM ao 100 citm 
c noAyAeHueM 6eH30Aa, TOAyoAa, kchaoaob, HatJrraAHHa, a- h 
p-MeTHAHa(J)TaAHHOB, apOMaTH3HpOB3HHbIX paCTBOpHTejieft B KOAH- 
AecTBe 15 — 20% Ha CMOJiy, BHCOKOOKTaHOBoro 6eH3HHa — okoao 

15%' H CbipbH A-’I A nOJiyAeilHH nOBepXHOCTHO-aKTHBHbIX BemeCTB 

B KOAHAeCTBe 15—20%. 

OSuwft pacxoA BOAopoAa Ha nepepafioTKy cmoah cociaBAneT 
2 — 2,5%, ato b HecKOAbKO pa3 MeHbuie, AeM TpeOyeTCH npn nepe- 
pafioTKe no cymecTByiomHM npoMuuiAeHHbiM cxeMaM. 
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HOBblE METOflM nPOH3BOflCTBA BOflOPOflA 
HA OCHOBE TBEPfltlX TOnjIHB 

B. B. JI e 6 e a e b 

(Hhctutijt zopwnux ucKonaeMbix AH CCCP, Mocnea) 


E[po6jieMa nojiy^eHHfl AemeBoro BO/iopoAa b BbicoKonooH3Bo- 
AHTejibHbix arperaiax HBJiaeTCH Ba>KHOH Hapc>AH0X03HHCTBeHH0H 
3aAaneH. nepcneKTHBHbiMH MeTOAaMH noJiyneHHH BOAopoAa MoryT 
6biTb HeripepbiBHbie npoueccbi, ocHOBaHHbie Ha BOCCTaHOBJieHHH 
CMemaHHbIX KOHTaKTOB, B COCTaBe KOTOpbIX HaXOAHTCH OKHCb 
^cejie3a, AemeBbiMH ra30BbiMH hjih TBepAbiMH BOCCTaHOBHTejiHMH 
c nocjieAyiomHM OKHCJieHHeM hx napoM. 

HaMH npHBeAeHbi pe3yjibraTH H3yqeHHH khhgthkh BoccxaHOBH- 
TejibHOH (J)a3bi Meiajmo-napoBoro npouecca noJiyneHHH BOAopoua 
c HcnoJib30BaHHeM ra30Boro h TBepAoro BOCCTaHOBHTeJieH, KHHe- 
THKH OKHCJTHTeJlbHOH (})a3bl 3THX npOUeCCOB (Ha >Ke^e3e H CMemaH- 
hux KOHTaKTax) , a TaKJKe TexHOJioruqecKHe cxeMU hobhx Henpe- 
pbiBHbix MeTOAOB no-nyueHua Bouopoua c npHMeHeHHeM b uauecTBe 
BOCCTaHOBHTejieft KOKca dypbix yrjieft h B03,uymHoro reHepaTop- 
Horo ra3a, pa3pa6oTaHHhie b HHCTHTyTe ropiounx HCKonaeMbix 
AH CCCP 

HenpepHBHHHMeTajuio-napoBoiiMeTojnoJiy- 

qeHHH BOAopojia c ra30BbiM BOcaaHOBHTeaeM. 

HaiweHo, wto npuMeHemie cMemaHHbix KOHTaKTOB (Fe 2 0 3 , Na 2 0) 

3(J)(J)eKTHBH0 JX.W HH3KOTeMIiepaTypHOrO BUCOKOnpOH3BOAHTeJlb- 
Horo MeTajiJio-napoBoro npouecca nouyueHHH Bouopoua (t = 450 
500°). . . . 

H3yueHHe KHHeTHKH BOCCTaHOBHTejIbHOH H OKHCJIHTeJIbHOH $a3 

npouecca no3BOJiujio pa3pa6oTaTb TexHOJioruHecKyio cxeMy He- 
npepuBHoro MeTO.ua nouyueHHH Bouopou^ c npHMeHeHHeM b Ka- 
qecTBe BoccTaHOBHTejieu 6auJiacTHbix ra30B (B03uymHhift, reuepa- 
TOpHblH, UOMeHHblH, IIOU3eMHOH r33H(J)HKaUHH H UP-)> KOTOpaH 
6 un & onpoOoBaHa Ha yKpynHeHHoft ycraHOBKe. 

BoccTaHOBHTeJibHau h oKHCJiuTeJibHan c|ja3bi npouecca npoBO- 
AHAHCb b pa3Hbix annapaTax b KunumeM cuoe c pupuyuauHeu 
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MejiKOGepHHCToro KOHTaKTa MejK^y annapaTaMH no cJieAVKHiiHM 
peaKunnM: J 

MeO + H 2 (CO) -► Me + H 2 0 (C0 2 ), 

Me + H 2 0 MeO + H 2 . 

ycroHqHBbifl CTaunoHapHbiH npouecc npoTeKaji, ecjiH cTa ahh 
BO ccraHOBJieHun npoAOAwaeTCH 10 mhh. (/ = 480°), a CTa^nn 
OKHCJieHHH 2 MHH. (f = 450°). FIpH 3TOM npOH3BOAHTeJIbHOCTb 
npouecca no BOAopoAy Aocrnrajia 4,0 mP/hcic cl ks 3arpy3KH, 
a CTeneHb paajiojKeHHH napa — 72%. CTeneHb Hcnojib30BaHHH 
okhch yiyiepo.ua b ra3e bocct a hob htcji h cocraBJinjia 40% B ko- 
HeqHOM ra3e ocTaBajiocb ao 22,6% okhch yrjiepo.ua, hto no3BO- 
jihjio npe/iycMOTpeTb b TexHOJiornqecKOH cxeMe npoMbiuuieHHoro. 
nojiyqeHHH BOAopo.ua noAaqy ocraToqHoro ra3a Ha ra30Byio Typ- 

Boaopoa, nojiyqeHHbifi npn paOoTe Ha yKpynHeHHOH ycTaHOBKe, 
b cpeAHeM coAspjKaji ao 0,5% okhch yrjiepoAa. Pa 3 pa 6 oTaHHbift 
MeioA OTJiHnaeTCH ot cymecTByromnx p’haom BbiroAHbix ocoSeHHO- 
CTeft: KOMnaKTHocTbK) ycranoBKH, Oojibuien npoH3BOAHTejibHocTbio, 
BbicoKOH CTeneHbKD Hcnojib30B3HHH cbipbn; KpoMe Toro, nojiyqeHHe 
BOAOpoAa ocymecTBJiHeTCH npn hh 3 khx TeMnepaTypax (450—480°). 

H 3 TexHHKO-SKOHOMHnecKHx HccjieAOBaHHH pa 3 pa 6 oTaHHon> 
MeTOAa cjieAyeT, hto ctohmocth BOAopoAa, nojiyqeHHoro no ho- 
BOMy MeTOAy, HHHte CTOHMOCTH BOAopoAa, np0H3B0AHM0T0 CJieAyiO- 
u],hmh npoMbiuiJieHHHMH cnocoOaMH. 

HenpepbiBHbift ?KeAe 3 o-napoBOH m e t o a noAy- 
H e H H H BOAopoAa C TBepAblM BOCCTSHOBHTejieM. 
H3yneHHe KHHeTHKH BoccraHOBJieHHH okhcjiob >Kejie3a no3BOJiHJio 
pa3pa6oraTb TexHOJioraqecKyio cxeMy HenpepbiBHoro >Kejie3o- 
napoBoro MeTOAa nojiyqeHHH BOAopoAa b CTau.HOHapHOM cjioe 
C HCn0JIb3OB3HHeM MeJIK03epHHCTbIX OKHCJIOB >Kejie3a ((jjpaKUHH 
0,25 — 0,5 mm ) h KOKca h noJiyKOKca 6ypbix yrjiefl (cjipaKUHH 
0,25 — 3,0 mm ). 

CTeneHb Hcnojib30BaHHH noJiyKOKca cocTaBJineT 44%, h b Tex- 
HOJiorHqecKOH cxeMe npouecca npeAyeMaTpHBaeTCH AajibHefimee 
npHMeneHHe noJiyKOKca ajih ra3H(jDHKau,HH b KHnameM cjioe; nojiy- 
qeHHbin ra3 HanpaBJineTcn Ha oOorpeB annapaTOB. 

npouecc nocTpoeH Ha HenpepbiBHofl HHpKyjiHHHH okhch >xejie 3 a 
B annapaTax. B BoceraHOBHTejibHbiH annapaT bboahtch OKHCb 
*eAe3a h noJiyKOKC HTaTCKoro yrjin H3 pa 3 Hbix SyHKepoB, koto- 
pbie oSorpeBaioTCH HHpKyjmpyiomHM ra30M, nojiyqaeMbiM b boc- 
CTaHOBHTejibHOM annapaTe h Hcnojib3yeMOM Kax TenjioHocHTejib. 

OKHCb }Kejie3a h HenpopearHpoBaBuiHH nojiyKOKc noAaioTCH 
b oKHCJiHTejibHbift annapaT, rAe nponcxoAHT o6pa30BaHHe boao- 
poAa, coAep>Kamero He 6ojiee 0,4% okhch yrjiepoAA.- 
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nocjie oKHCJiHTe/ibHoro annapaTa peaKUHOHHaa cMecb nocTy- 
naer b MarHHTHbift cenapaTop, oTAeAaiomHH OKHCb «ejie3a, koto- 
paa noTOKOM unpKyjiHpyiomero ra3a HanpaBAaeTca cHOBa b 6yH- 
Kep. 

nojiyneHHbiH b BoccTaHOBmejibHOM annapaTe ra3 HMeeT CAe- 
Ayiomaft cocTaB: H3 KOKca HTaTCKoro yrjia: C0 2 — 20,9%; CO — 
71,25%; H 2 — 7,35%; «3 noJiyKOKca HTarcKoro yrjia: C0 2 — 

1 6,45 % ; CO — 66,20 % ; H 2 — 1 7,35 % . 

Pa3pa6oTanHbift MeTOA oivinaaeTca ot Bcex cymecTByiomax. 
B03MOJKHOCTbio Hcnojib30BaHHa b KaM6CTBe BoecTaHOBHTejia Aerne- 
BUX TBepAbIX MHOTO30JIbHbIX TOIIAHB, HTO 3HaHHTeJIbHO yAeilieBHT 

nojiyaaeMbifi boaopoa. ripoH3BOAHTeAbHOCTb npopecca (5,57 m 3 
H 2 /<<cc c 1 kz 3arpy3KH) b HecxoAbKo AecaTKOB pa3 npeBbiiuaeT 
npOH 3 BOAHTeAbHocib nepHOAHaecKoro KeAe3o-napoBoro npouecca. 

HoBbie MeTOAbi noAyaeHHa BOAOpoAa xapaKTepH3yioTca kom- 
IiaKTHOCTbK) yCT3HOBOK, BbICOKOH npOH3BOAHTeAbHOCTbIO h MoryT 
HaflTH npHMeHeHiie na npeAnpnaTHax xhmhmcckoh h MacAOJKHpo- 
BOH npOMbllUJieHHOeTH. 
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KJIACCHOHKAIJHH yrJIEH, 

OCHOBAHHAH HA PA3JIHHHH HX XHMHHECKOH 
nPIIPOflbl 

H. K. KaonoTOB, C. H. II a h m e h k o 

( BocTOHHbiU HaynHO-ucMedoearejibCKuU yuiexuMimecKuit UHcruryT, 

CeepdjioecK) 

Pe3yjibTaTbi HCCJienoBaHHH h TexHOJiorHnecKHx HcnwTaHHH 
6oJiee 1400 npo6 KaMeHHUx yrjiefl pa 3 Hbix OacceftHOB CCCP, no- 
JiyneHHHX b BYXHHe, y6e>K^aiOT, hto e^HHCTBeHHOH ochoboh ajib 
pa3pa6oTKH Han6oAee neTKofi KJiaccH(J)HKaiiHH yrJiefl Bcex 6accefl- 
HOB no HX TeXHOJIOrHHeCKHM CBOfiCTBaM (b OTHOUieHHH HX ueH- 
HOCTH He TOJIbKO A-JIH np0H3B0ACTB3 KOKC3, HO H APyiHX 

bhaob Hcnojib30BaHHH) cjiyHOT AaHHHe ajieMeHTapHoro aHajiH3a, 
OTpajKaiomHe xhm nnecKyio npnpoAy yraefl, ecjin npHMeHHTb oah- 
HaKOBbie h onpeAejieHHue ycjioBHH hx HCCAeAOBaHHH. 

Pa3padoTaHHaH Ha ocHOBe onpeaejieHHbix TeopeTHHecKHX no- 
jiosceHHfl KJiaccH(J)HKaiiHOHHaH ^narpaMMa nocTpoeHa Ha 3aBHCH- 
MOCTH CJieAyiOIUHX AByX OTHOUieHHft SJieMeHTOB OpraHHHeCKOfi 
Maccbi h nnpHTHOH cepbi yrjieft (b bcc. % ) : 

y H-100 V O 

“ C + 0,5S op +0,5S nHp " ^ “ H+0,5S op ' 

3aKOHOMepHoe pacnoAO>KeHHe yrjieii b AaHHoft koo pah h arHoft 
CHCTeMe no3BOJiHJio ycTaHOBHTb, hto jho6oh noKa3aTejib Texnojio- 
rHnecKHX cbohctb yrAeft onpe^ejiHeTCH rjiaBHbiM o6pa30M CAeAyio- 
uj,hmh ^aKTopaMH: neTporpac^HnecKHM cocTaBOM, CTaAneft MeTa- 
MOp(J)H3Ma H CTeneHbK) OKHCJieHHH HAH BOCCTaHOBJieHHH, KOTOpHe 
oOyc^oBJiHBaiOT pa3AHHHe AaHHbix 3JieMeHTapHoro aHaJiH3a, 
a cjieaoBaTejibHO, h xHMHnecKyio npnpoAy yrAeft. 

BbiHBJieHHbie 3aKOHOMepHOCTH H3MeHeHHH cboActb yrAeft noA 
BJIHHHHeM 3THX (j)aKTOpOB (0(J)OpMJieHHbie B BHfle CneU,HaJIbHbIX 
rpatj)HKOB) noMorjiH pa3AeAHTb Ha KJiaccH<|)HKau.HOHHOH AnarpaM- 
Me yrjiH Bcex 6accefiHOB Ha KJiaccbi, rpynnbi h noArpynnbi. 3 to 
AeJieHHe npoH3BeAeHO no CAeAyioiu,HM npH3H3KaM: 

a) no cnoeoSHOCTH AaBaTb npn HHAHBHAyaAbHOM KOKcoBaHHH 
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KyCKOBOH KOKC TOH HAH HHOH COnpOTHBAHeMOCTH ApoSHLHHM H 
HCTHparomHM yCHJIHflM; 

6) no noBeaeHHio yrjieft b cMecax npn kokcob3hhh Kax oxoip- 

HHIOmHX HAH OTOmaiOmHX KOMnOHeHTOB; 

b) no BO3M0JKHOCTH COHeTaHHH HX B CM6CHX aah noAyneHHH 
nan6oJiee npoHHoro Koxca. 

KJiaccH(j)HKauHOHHafl AnarpaMMa mojkot CAy>KHTb Taioxe b 
KanecTBe uiHXTOBOHHoft, no3BOAHiomefi noafinpaTb Aeyx-, Tpex- 
KOMnoHeHTHwe cMecH yrjiefl, o6ecneHHBaiomHe npn onpe^eJieHHbix 
ycJiOBHax nojiyneHne Koxca 3aAaHHoro KanecTBa, h npeayraAWBaTb 
B03M0JKH0& KanecTBo Koxca H3 cMeceft 3aAaHHoro cocTasa. 

CjienyeT OTMeTHTb T3KHCG, HTO pa3pa60TaHHaH KJiaCCH(})HKa- 
AHOHHaH CHCTCMa oxBaTbiBaeT He TOAbKo KaMeHHbie yrAH Bcex 
6acceftHOB, ho h Bee HHbie bhah ropiOHHX HCKonaeMHX, 3aKOHo- 
MepHoe pacnojiojKeHHe KOTopfaix AaeT B03M0>KH0CTb cAeAaTb pHA 
npHHHHnnaAbHO Ba*Hbix bhboaob o reHe3«ce pa3AHHHbix ropio- 
MHX HCKOnaeMbIX. 
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BBIC0K0nP0H3B03HTEJIBHblE IIPOIJECCBI 
CHHTE3A 113 «CO H H» 

B. fl. KpyraHKOB, H. B. P a n o n o p t, A. B. B o ji w h c k h fi, 

B. B. My 30 BCKHH 

(BcecoK)3Hbiu nayHHo-uccjiedoeaTejihCKuu uhctutjjt no nepepaCorne netfrifi 
u sa3a u nojiynenufo ucKyccreeuHoeo oicudnoeo ronAuea, Mocnea) 

PeaKUHH cHHTe3a yivieBOAOpoAa H3 CO h H 2 npoTeKaeT c bh- 
AeJieHHeM 3HanHTejibHoro m/mnecTBa Temia. TeMnepaTypHHH hh- 
TepBaji peaKUHH orpaHHneH, BCJieACTBHe nero otboa Tenjia, Bbi- 
AejiniomerocH b 30He peaKUHH, HBJineTCH bb>khoh TexHOJiornnecKoft 
npo6jieMofi. JIjih coxpaHeHnn AonycTHMbix nepenaAOB TeMnepaTyp 
no BbicoTe h ceneHnio peaKUHOHHoro npocrpaHCTBa neodxoAHMa 
pa3pa6oTKa acfxfjeKTHBHbix mctoaob TenjiooTBOAa. Oahhm H3 Han- 
6ojiee coBepmeHHbix mctoaob yMeHbineHHH nepenaAa TeMnepaTyp 
b cjioe KaTajiH3aTopa HBJineTCH BeAeHne KaTajiHTHnecKon peaKUHH 
b nceBAooJKH^eHHOM cjioe KaTaJiH3aTopa. ripn stom ynpomaeTCH 
KOHCTpyKUHH peaKTopa, pa/uiaJibHbie h oceBbie nepenaAbi TeMne- 
paTyp CHHXCaiOTCH AO MHHHMyMa H HCKJIIOHaeTCH B03M0>KH0CTb 
MecTHbix neperpeBOB. OAHaKo BeAOHHe npouecca b nceBAOojKHHceH- 
HOM CJlOe HCKAIOHaeT BO3M05KHOCTb CHHTe3a BbICOKOKHnHmHX 
TBepAbix napacj)HHOBbix yrjieBOAopoAOB H3-3a onacHOCTH aiviOMe- 
pauHH nacTHu KaTa;iH3aTopa h Hapyinemm coctohhhh nceBAOOKH- 

>KeHHH. 

CnHTe3 yrjieBOAopoAOB c bhcokhm MOJieKyjinpHbiM BecoM He- 
o 6 xoahmo ocymecTBAHTb Ha cTaunoHapHOM KaTajiH3aTope b pean- 
Topax Koxcyxo-TpyfinaToro Tnna. HHTeHCHBHbifl otboa Tenjia n 
cHHHceHne paAnajibHoro h oceBoro nepenaAa TeMnepaTyp 3Aecb 
MoryT 6biTb AocTHmyTH nyTeM yBejinneHnn JiHHenHon CKOpocTn 
ra3a (npnMeHeHne UHpKyjinmiH n yBeJinneHne BbicoTbi peaKTopa) 
n npHMeHeHHeM peKTH(J)HKaunoHHon cncTeMbi oxjiaHCAeHHH. 

HaMn pa3pa6oTaHa MeTOAHKa BeAeHnn nponecca h HanAeHbi 
ycjiOBHH CHHTe3a yrjieBOAopoAOB H3 CO n H 2 HaA nceBAoo>KH>KeH - 
HbiM n CTaunonapHbiM mejie3HbiM KaTajiH3aTOpOM. 

B pe3yAbTaTe TeopeTnnecKon h sKcnepnMeHTajibHOH pa3pa- 
6otkh npoSjieMbi cHHTe3a H3 CO n H 2 BnepBbie b CCCP ocyme- 
CTBJieH BbI€OKOnpOH3BOAHTeJIbHbIH npOUeCC CHHTe33 Ha >KeJie3HOM 
KaTa^H3aTOpe b nceBAOOJKHjKeHHOM n CTaunoHapHOM cjioe Ha nn- 
jiOTHbix ycTaHOBKax. noKa3ana B03MOHcnocTb AJiHTejibHon CTa- 
6njibH0H pa6oTbi KaTajiH3aTopoB b ycjiOBnnx BbicoKonpoH3BOAH- 
TejibHoro npouecca. 
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COAE.P>KAHHE 
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